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PREFATORY  NOTE. 


fHE  Carboniferous  rocks  of  the  Gascoyne  District  form  part  of 
a  very  extensive  formation  which  covers  a  wide  area  of 
country  in  Western  Australia,  and  which  bids  fair  to  become 
of  considerable  economic  importance. 

These  rocks  have  been  traced,  with  a  few  minor  interruptions, 
across  the  valleys  of  the  Wooramel,  the  Murchison,  the  G-reenough 
as  far  south  as  the  Irwin  River,  where  coal  seams  outcrop  ;  and  to 
the  northwards  across  the  Minilya,  the  Henry,  the  Ashburton,  and 
the  Fortescue  Rivers.  Near  the  head  of  this  latter  river  they 
disappear  under  the  desert,  and  on  emerging  cover  a  wide  stretch  of 
country  in  the  Kimberley  Division. 

In  the  Gascoyne  District  the  beds  consist  of  sandstones,  shales, 
limestones,  and  conglomerates.  Near  the  base  of  the  series  is  a 
well-marked  boulder  bed,  showing  undoubted  evidences  of  glacial 
origin.  The  boulder  bed  is  made  up  of  a  heterogeneous  collection 
of  all  varieties  of  crystalline  rocks,  together  with  many  very  large 
flat-sided  boulders  of  granite.  This  bed,  which  forms  a  very 
valuable  stratigraphical  horizon,  has  been  traced  across  country  for 
a  distance  of  about  60  miles. 

The  Carboniferous  rocks  of  the  Gascoyne,  although  arranged 
in  a  series  of  gentle  folds,  have  a  prevailing  dip  to  the  West.  The 
thickness  of  the  series  cannot  at  present  be  ascertained,  though  the 
bore  now  being  put  down  at  Pelican  Hill,  near  Carnarvon,  at  the 
mouth  of  the  Gascoyne,  has  shown  it  to  be  at  least  1,600  feet  thick. 

Fossils  are  of  such  importance  in  determining  the  relative  age, 
succession,  and  correlation  of  strata  that  the  investigation  of  the 
Palaeontology  of  a  formation  becomes  an  important  factor  in  the 
early  attempts  at  the  development  of  the  mineral  resources  of  a 
region  in  which  the  stratigraphy  has  been  but  imperfectly  worked 
out. 

The  Geological  Survey  is  indebted  to  Mr.  Robert  Etheridge, 
Junr.,  Curator  of  the  Australian  Museum,  Sydney,  for  assistance 
rendered  gratuitously  in  the  determination  and  description  of 
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fossils  which  have  been  submitted  to  him  from  time  to  time  and 
for  the  Palseontological  Contributions  to  the  G-eology  of  the  State, 
which  form  the  subject  matter  of  this  report. 

The  illustrations  by  which  Mr.  Etheridge's  descriptions  are 
accompanied  are  the  work  of  Messrs.  F.  R.  Leggatt  and  E.  R. 
Waite,  and  bear  evidence  of  the  care  which  has  been  bestowed 
upon  them. 

On  being  submitted  to  the  Hon.  the  Minister  for  Mines, 
Mr.  Etheridge's  report  was  ordered  to  be  printed  for  public 
information. 

A.  GIBB  MAITLAND, 

Government  G-eologist. 

Geological  Survey  Office, 
Beaufort  Street, 

Perth,  10th  Julv,  1903. 
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Descriptions  of  Carboniferous  Fossils  from 
the  Gascoyne  District,  Western  Australia, 
collected  hy  Mr,  A,  Gihh  Maitland,  Govern- 
ment Geologist, 

BY 

K.   ETHERIDGE,  Junr., 
Curator  of  the  Australian  Museum,  Sydney,  N.S.W. 


I. — Introduction. 


The  fossils  recorded  in  the  following  pages  were  transmitted  to 
me  for  description  by  Mr.  A.  Gribb  Maitland,  Government  GTeologist 
of  Western  Australia,  and  were  collected  by  him  and  his  colleague^ 
Mr.  H.-  W.  B.  Talbot,  Field  Assistant. 

The  following  are  the  localities  : — 

(r.)  Wandagee  Station,  Minilya  River. 

(2.)  Coolkilya  Pool,  Wandagee  Station. 

(3.)  Wandagee  Hill,  Minilya  River. 

(4.)  William  bury  Station,  Minilya  River. 

(5).  Hills  on  the  Western  boundary  of  No.  4. 

(6.)  Well  20,  Daurie  Creek,  Gascoyne  River.     Shale  with 
microscopic  and  interesting  fragments  of  Polyzoa. 

(7.)  Trig.  Station,  K.  37,  Gascoyne  River.    Sandstone  series. 

(8.)  Fossil  Hill,  Wyndham  River,  Gascoyne  District. 

(9.)  Wyndham  River.    Boulder  Bed. 

(10.)  Gascoyne  River. 

(11.)  Baracooda  Pool,  Arthur  River. 

The  facies  of  the  fossils  is  purely  Carboniferous. 

I  have  added  some  notes  on  a  most  interesting  occurrence  of 
Endophytic  Fungi,  in  swollen  Crinoid  stems,  and  in  the  visceral 
chambers  of  two  species  of  Hexagonella.  These  specimens  have 
afforded  me  a  far  more  intimate  knowledge  of  the  infesting  nature 
of  these  peculiar  organisms  than  any  previous  forms  playing  the 
part  of  "  host  "  that  have  come  under  my  notice.  I  wish  to  take 
this  opportunity  to  explain  the  use  of  the  word  endophytic.  An 
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endophyte  is  a  plant  which  grows  inside  another,  and,  strictly 
speaking,  the  term  is  not  applicable  in  the  present  and  other 
instances  previously  cited  by  me,  from  the  simple  fact  that  we  have 
a  low  form  of  plant  life  within  the  tissues  and  visceral  cavities  of 
animals.  On  the  other  hand,  the  term  endophytic  is  a  convenient 
one  to  express  the  habit  of  the  intruding  organism,  and  only  in 
this  sense  is  it  used  by  me. 


II. — Description  of  the  General  Collection, 


PLANTiE. 

Ohs. — The  imperfect  specimen  represented  in  Plate  I.,  fig.  1.,  is 
possibly  the  impression  of  a  Fucoid,  and  may  be  referred  to 
Chondrites,  Sternberg.  From  the  appearance  of  the  specimen 
there  would  seem  to  have  been  a  central  stalk,  giving  off  lateral 
branches,  and  the  latter  short  filaments.  All  that  remains  is  a 
carbonaceous  impression. 

Loc. — Wandagee  Station,  Minilya  Eiver. 

ACTINOZOA. 

Genus  Amplexus,  /.  ISowerhy,  1814. 

(Mineral  Conchol.,  1814,  i.,  p.  165). 

Amplexus  pustulosus,  Hudleston. 

Amplexus   pustulosus,    Hudleston,    Quart.    Journ.    Greol.  Soc, 
1883,  xxxix.,  p.  591,  t.  23,  f.l.  a-c. 

Amplexus  pustulosus,  Hinde,  Geol.  Mag.,  1893,  vii.  (3),  p.  194. 

Obs. — This  species  is  represented  in  the  collection  by  a  portion 
of  a  corallum  one  and  three-quarter  inches  long,  and  with  a  com- 
pressed diameter  of  one  and  a  half  inches.  It  is  devoid  of  epitheca, 
and  exhibits  the  broad  flat  costse,  two  millimetres  wide,  as  in  Dr. 
Hinde's  figure,  with  short  septa,  two  millimetres  apart,  and  wide 
flat  tabulate  area.  There  are,  a])proximately,  forty  costse,  and 
externally  the  septa  are  represented  as  flat  longitudinal  grooves. 

Loc. — Williambury  Station,  Minilya  River. 

Genus  Pleurophyllum,  Hinde,  1890. 

(Geol.  Mag.,  1890,  vii.  (3),  p.  195). 

Pleurophyllum  australe,  Hinde. 

Pleurophyllum,  australe,' B.inde,  Geol.  Mag.,  1890,  vii.  (3),  p.  196,  t. 
8a.,  f.l.  a-f. 

Loc. — Williambury  Station,  Minilya  River ;  Fossil  Hill, 
Wyndham  River. 
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Gentjs  Hexagonella,  Waagen  and  Wentzel,  1886. 

(Salt  Eange  Foss.  (Pal.  Ind.)  1886,  i.,  Pt.  6,  p.  911). 

Hexagonella  dendroidea,  Hadleston,  sp. 

Evactinopora  dendroidea,  Hudleston,  Quart.  Journ.  Greol.  Soc,  1883, 
xxxix,  p.  594,  t.  28,  f.  3  a-d. 

Hexagonella  dendroidea,  Waagen  and  Wentzel,  Salt  Range  Foss. 
(Pal.  Ind.),  1886,  i.,  Pt.  6,  p.  913. 

Hexagonella  dendroidea,  Hinde,  Geol.  Mag.,  1890,  vii.  (3),  p.  200, 
t.  8,  f.  6,  t.  8a.,  f.  5  a-d  (exclude  Etheridge's  ret'.). 

Obs. — Hinde  remarks  that  Waagen  and  Wentzel  believed 
Hexagonella  to  possess  "  a  mode  of  increase  by  so-called  coenenchymal 
gemmation,"  but  that  he  could  "  find  no  indication  of  this  alleged 
coenenchymal  growth,  but,  on  the  contrary,  a  mode  of  growth  from  a 
basal  lamina."  Again,  Dr.  Hinde  adds : — "  The  centre  of  the 
branches  has  a  median  lamina  extending  from  end  to  end,  from 
which  the  cells  are  given  off.  This  axial  lamina  is  double  in 
character ;  in  their  sections  it  appears  as  a  dark  line  with  a  layer  of 
lighter  material  on  either  side  of  it."  From  independent  examina- 
tion, I  am  able  to  confirm  the  whole  of  Hinde' s  observations,  so  far 
as  H.  dendoridea  is  concerned,  as  well  as  the  general  accuracy  of  his 
description  of  this  interesting  form.  Under  these  circumstances,  it 
is  quite  unnecessary  to  re-describe  it. 

Log. — Fossil  Hill,  Wyndham  E-iver. 

Hexagonella  (?)  crucialis,  Hudleston,  sp. 
(Plate  TIL,  fig.  1.) 

Evactinopora  crucialis,  Hudleston,  Quart.  Journ.  Geol.  Soc,  1883, 
xxxix.,  p.  593,  t.  23,  f.  2  a-c. 

Evactinopora  crucialis,  Eth.  fil.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1869, 
iv.  (2),  p.  207. 

Ohs. — On  this  fossil.  Dr.  Hinde  remarked : — ''It  appears  to  me 
very  doubtful  whether  the  form  named  H.  {Evactinopora)  crucialis, 
Hudleston,  is  really  distinct  from  H.  dendroidea ;  as  the  difference 
consists  merely  in  the  mode  of  growth,  a  feature  hardly  of  sufiicient 
importance."  I  had  previously  expressed  a  somewhat  similar 
opinion,*  but  the  examination  of  additional  material  has  caused  me 
to  modify  this  view.  So  far,  I  have  never  seen  on  the  exterior  of 
H.  (?)  crucialis  polygonal  spaces  bounded  by  ridges  as  in  H.  den- 
droidea, but  of  course  this  may  only  be  due  to  the  state  of 
preservation.  The  internal  structure  of  the  two  supposed  forms  is 
precisely  similar,  even  to  the  presence  of  the  recumbent  cells  on  a 
basal  lamina  in  H.  (?)  crucialis.  On  the  other  hand,  the  transverse 
diameter  of  theautopores  is  less  in  the  latter,  being  -2  to  "24  mm.,  as 
against  '2  to  -25  mm.  in  H.  dendroidea.    The  distance  of  the 


♦  Proc.  Linn.  Soc.  N.  S.  AVales,  1889,  IV.  (2),  p.  207 


10 


tabulae  apart  in  the  autopores  of  H.  dendroidea  is  less  tlian  in 
H.  {?)  crucialis;  in  the  former  it  is  '5  mm.,  and  in  the  latter  -Smm. 

In  H.  (?)  crucialis  the  mode  of  growth  is  constantly  cruciform, 
that  of  the  other  bifurcate,  and  therefore  presumedly  branching. 
Other  minor  differences  can  also  be  detected,  such,  for  instance,  as 
the  different  sectional  outline  in  the  two  forms. 

H.  (?)  crucialis  is  both  quadri-and  pentaradiate.  This  cruci- 
form mode  of  growth  is  precisely  that  of  Evactinoj)ora,M.  and  W.,* 
but  unfortunately  we  at  present  know  so  little  of  the  internal  struc- 
ture of  the  American  genus  that  it  is  unsafe  to  replace  the  name 
Hexagonella  by  that  of  Evactinopora.  This  step,  however,  will 
become  necessary  if  future  research  should  reveal  a  similar  anatomy 
in  the  types  of  the  two  forms.  Messrs.  Waagen  and  Wentzel,  the 
authors  of  Hexagonella,  Si^pedbred  to  be  very  undecided  in  their  opinion 
at  the  time  they  wrote.  So  far  as  my  present  knowledge  permits 
me  to  judge,  I  believe  the  American  and  Indo- Australian  forms  will 
prove  to  be  one  and  the  same  generically. 

Dr.  Hinde  credits  me,  in  his  synonymy  of  H.  dendroidea,  with 
a  reference  to  that  species.  In  my  paper  on  the  late  Sir  W. 
Macleay's  Kimberley  fossils,  I  did  not  refer  to  this  species,  but 
distinctly  to  Evactinopora  crucialis,  Hudleston. 

Loc. — Fossil  Hill,  Wyndham  Eiver. 

ANNELIDA. 
G-ENUS  Spirorbis,  Lamarck,  1818. f 
(Hist.  Anim.  sans  Verteb.,  1818,  v.,  p.  358.) 
Spirorbis  ambiguus,  Fleming. 
(Plate  III.,  fig.  2.) 
Spirorbis  ambiguus,  Fleming,   Edinb.   Phil.   Journ.,   1825,  xii., 
p.  246,  t.  9,  f.  3. 

Spirorbis  ambiguus,  Eth.  fil.,  Geol.  Mag.,  1880,  vii.  (2),  p.  258, 
t.  7,  f.  9.— 11. 

Obs. — One  example  of  this  little  cosmopolitan  Tubicolar  Annelid 
is  present  adhering  to  a  value  of  Gliothryis  macleayana,  Eth. 
fil.  I  believe  this  to  be  the  first  record  of  a  Carboniferous  Spirorbis 
in  Australia,  unless  the  specimen  mentioned  by  Dr.  G.  J.  Hinde 
as  S.  omphalodes,  Goldf .  X  be  it.  The  horizon  given  by  the  latter 
is  Devonian,  and  the  locality  Gascoyne  River,  from  whence  I  have 
never  seen  other  than  Carboniferous  fossils. 

The  present  shell  is  dextral,  with  an  open  umbilicus,  and  the 
aperture,  although  a  little  broken,  seems  to  have  been  produced. 
The  sculpture  is  not  retained. 

Loc. — Fossil  Hill,  Wyndham  River. 

*  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadel.,  1865,  p.  165 ;  Illinois  Geol, 
Survey  Report,  1868,  III.,  Pt.  2,  p.  501.  t  Eth.  fil,  restricted  1880.  Geol.  Mag.,  1880,  vli. 
(2)  pp.  112  and  258.       J  Geol.  Mag.,  1890,  vii.  (3),  p.  199. 
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CRUSTACEAN  (?)  TRACKS. 

Ohs. — Plate  I.,  fig.  2,  is  probably  only  a  fragment  of  a  very 
much  larger  specimen.  It  consists  of  nine  nodular  or  sub-moniliform 
bodies  separated  by  transverse  depressions,  the  whole  forming  a 
curved  body  five  inches  in  length.  The  under  surface  is  simply 
rounded,  whilst  on  both  the  convex  and  concave  faces  is  a  continuous 
projecting  ridge ;  the  nodules  are  three-eighths  of  an  inch  long  by 
five-eighths  wide.  It  is  simply  a  cast  in  sandy,  slightly  micaceous 
shale,  wi'thout  the  slightest  trace  of  test  or  organic  covering. 

Much  speculation  and  a  good  deal  of  controversy  has  at  times 
taken  place  as  to  the  real  nature  of  what  are  generally  known  as 
"tracks  and  markings."  In  the  present  instance,  however,  a 
tolerably  satisfactory  explanation  can  be  given.  Almost  identical 
tracks  were  described  *  by  Mr.  Albany  Hancock  from  the  Car- 
boniferous sandstones  of  the  North  of  England.  He  remarked  : — 
Full-sized  specimens  are  half  an  inch  wide,  and  are  composed  of  a 
series  of  nodules  .  .  .  .  ,  which  give  them  an  articulated 
appearance.  The  nodules,  which  vary  a  little  in  size,  are  usually 
about  half  an  inch  long,  and  are  not  very  vsym metrically  or  regularly 
formed ;  consequently  the  surface  has  generally  an  imperfect  or 
worn  character." 

Mr.  Hancock  offered  the  following  explanation  : — Whilst  walk- 
ing on  the  beach  sand  at  Cullercoats,  Northumberland  (Engl.), 
he  observed  a  flat,  ribbon-like  track,  occasionally  several  feet  in 
length,  winding  in  an  intricate  manner,  and  frequently  and 
irregularly  convoluted,  "forming,  as  it  were,  loose  knots  or  systems 
in  which  neither  the  commencement  nor  the  termination  can  be 
easily  detected  ....  The  tracks  also  occasionally  show 
enlargements  placed  at  some  little  distance  from  each  other. f"  On 
watching,  he  says  that  the  sand  at  one  of  the  extremities  was 
observed  to  be  gently  agitated ;  and  on  this  agitation  ceasing,  the 
track  was  found  to  have  added  nearly  half  an  inch  to  its  length.  "  In 
the  course  of  two  or  three  minutes  the  sand  was  again  put  in  motion, 
and  the  track  once  more  a  little  prolonged.  These  movements  were 
repeated  over  and  over  again,  until  it  was  quite  clear  that  the 
tracks  were  formed  by  slow,  intermitting  steps,  and  not,  as  might 
have  been  supposed,  by  one  continuous  gliding  motion.  Having 
satisfied  myself  of  this,  I  took  up  the  morsel  of  sand  at  the  end  of 
the  track,  just  as  it  was  again  becoming  agitated,  and  found  that  I 

had  captured  a  small  crustacean  It  was  undoubtedly 

one  of  the  Amphipoda.";]:  He  further  adds  that  whilst 
forming  its  track  the  animal  is  never  seen.  The  Crustacean  thus 
captured  was  subsequently  described  by  Mr.  C.  Spence  Bate  as 
Kroyera  arenaria.  A  second  form  was  also  taken  at  the  same 
time,  named  by  Mr.  Bate  Sulcator  arenarius.  When  the  latter 
was  "  placed  in  a  shallow  vessel  with  the  bottom  thickly  covered 
with  sand  moistened  with  sea- water,  so  as  to  resemble  as  nearly  as 
possible  the  state  of  the  beach    ...   it  thrust  itself  through  the 

*  Ann.  Mag.  Nat.  Hist.,  1858,  ii.  (3),  p  448, 1. 16,  17.       f  Ann.  Mag.  Nat.  Hist.,  1858, 
ii.  (3),  p.  445.     X  Ann.  Mag.  Nat.  Hist.,  1858,  ii.  (3),  p.  446. 
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surface  of  the  sand,  and,  sinking  immediately  again,  left  there  an 
oval  swelling ;  and  repeating  the  action  five  or  six  times  formed  a 
series  of  nodules,  which,  if  continued,  would  have  produced  a  track 
of  a  peculiar  articulated  appearance."  * 

Mr.  Hancock's  article  is  well  worth  the  perusal  of  those 
interested  in  the  formation  of  tracks,  and,  without  wishing  to 
imply  that  the  track  now  under  consideration  was  formed  by  an 
Amphipod,  of  which,  so  far  as  I  know,  no  trace  has  been  found  in 
the  West  Australian  Carboniferous  beds,  yet  the  resemblance  to 
the  tracks  of  the  two  species  named  is  so  marked  that  the  possi- 
bility exists  ;  at  any  rate  the  identity  of  the  track  now  figured  with 
those  from  the  North  of  England  Carboniferous  cannot  be  gainsaid. 
In  the  words  of  Mr.  Hancock,  "  It  may,  therefore,  be  assumed  that 
the  animal  which  made  these  nodulous  tracks,  like  our  little  crus- 
taceans, pushed  along  in  its  path  step  by  step,  resting  awhile  after 
each  advance  ;  but  that,  instead  of  moving  in  the  same  horizontal 
plane,  it  alternately  rose  and  sank  a  little  ;  consequently  a  series 
of  nodules  were  produced,  and  the  track  acquired  its  peculiar 
articulated  appearance.^'  f  An  alternative  suggestion  was  to  the 
effect  that  these  tracks  might  be  the  runs  of  Trilobites.  It  would 
be  quite  possible  to  offer  other  explanations,  but  at  present  our 
knowledge  of  these  obscure  markings  is  so  circumscribed  that  little 
out  of  the  realm  of  speculation  can  be  advanced. 

Loc. — Coolkilya  Pool,  Wandagee  Station,  Minilya  River. 

BRACHIOPODA. 

Genus  Spiripera,  /.  Soiverhy,  1816. 

(Mineral  ConchoL,  1816,  ii,  p.  41.) 

Spiripera  musakhetlensis,  Davidson. 

Spififera  Moosahhailensis,  Davidson,  Quart.  Journ.  Geol.  Soc,  1862, 
p.  28,  t.  2,  f.  2  a-c. 

Spirifer  Moosahhailensis,  De  Koninck,  Mem.  Soc.  Sci.  Liege,  1863, 
xviii. 

Spirifer   Moosahhailensis,   Beyrich,   Abhandl.   K.   Akad.  Wiss. 
Berlin,  1864  (1865),  xxkvi.,  p.  77,  t.  1,  f  7. 

Spirifera  Moosahhailensis,  Davidson,  Quart.  Journ.  Geol.  Soc,  1866, 
xxii.,  p.  41,  t.  2,  f.  6. 

Spirifera  Moosahhailensis,  Eth.,  fil..  Cat.  Austr.  Foss.,  1878,  p.  57. 

Spirifer  timorensis,  Martin,  Samml.    Geol.  Reichs-Mus.  Leiden, 
1881,  i.  (1),  p.  41,  f.  7,  7a  and  ft,  8. 

Spirifera  Musahheylensis,  Waagen,  Salt  Range  Foss.    (Pal.  Ind.), 
1883,  i.,  Fas.  4,  No.  2,  p.  512,  t.  45. 


*  Ann.  Mag.  Nat.  Hist.,  1858,  ii.  (3),  p.  447.      t  Ann.  Mag.  Nat.  Hist.,  1858,  ii.  (3),  p.  450. 
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Spirifera  Musalcheylensis,  var.  australis,  Foord,  Geol.  Mag.,  1890, 
vii.  (3),  p.  147,  t.  7,  f.  2,  ?t.  5,  f.  12. 

Spirifer  fasciger,  Schellwien,  Palaeontog^raphica,  1892,  xxxix.,  Lief. 
1,  p.  42,  t.  5,  f.  3  (noni.  2). 

Spirifer  Mmahheylensis,  Rothpletz,  Palaeontographica,  1892,  xxxix., 
Lief.  2  and  3,  p.  79,  t.  9,  f.  1  and  2. 

Spirifer  Miisakhleyensis,  Deiner,  Himalayan  Foss.  (Pal.  Ind.)  1897, 
i.,  Pt.  3,  p.  43,  t.  6,f.  8;  Ibid.  Pt.  4,  p.  35,  t.  3,  f.  3  and  4, 
t.  4,  f .  la  and  b  and  2,  t.  5,  f .  1 ;  Ibid.  1899,  Pt.  2,  p.  63,  t.  5, 
f.  3-7. 

[Compare — 

Spirifer  fasciger,  Keyserling,  Reise  in  das  Petschoraland,  1843, 
p.  229,  t.  8,  f .  3,  3a,  b. 

Spirifer  tegulatus,  Trautschold,  Kalkbriiche  von  Mjatschkowa,  1876, 
Pt.  2,  p.  80,  t.  8,  f.  6  a-g. 

Spirifer  fasciger,  Tschernyscliew,  Mem.  Com.  Greol.  Russ.,  1889, 
iii.,  Pt.  4,  p.  366,  t.  5,f.4a-c.] 

Obs. — I  have  examined  several  specimens  of  this  widely-dis- 
tributed species,  and  although  adopting  Davidson's  specific  name,  I 
cannot  divest  myself  of  the  belief  that  Keyserling's  8.  fasciger 
and  Trautschold's  S.  tegulatus  are  identical.  At  the  same  time,  it 
would  be  presumptuous  on  my  part  to  pit  my  opinion  one  way  or 
the  other  against  that  of  those  with  opportunities  of  examining 
examples  of  all  the  so-called  species.  Whether  the  views  of 
Messrs.  Tschernyschew,  Nitikin  *  and  Schellwien  f  on  the  one  hand, 
or  those  of  Messrs.  Waagen  and  Diener  on  the  other,  be  correct, 
can  only  be  settled  by  assembling  a  large  series  of  all  the  various 
forms  for  comparison,  and  in  particular  a  comparison  of  the  in- 
ternal characters.  Whether  or  no  S.  tegulatus  be  identical  with 
Davidson's  species,  will  not  cause  any  alteration  in  nomenclature, 
for  this  name  was  not  proposed  until  some  years  after  the  former, 
but  in  the  event  of  S.  fasciger  being  found  identical,  Davidson's 
name  must  be  relegated  to  the  synonymic  list. 

The  prominence  of  the  fasciculi  of  costse,  and  the  number  of 
costae  comprised  in  a  fasciculus  is  open  to  great  variation  in  our 
Australian  shells,  even  in  specimens  from  the  same  locality.  The 
degree  of  preservation  of  the  "  sharp,  projecting,  concentric,  un- 
dulating laminae"  (frills  would  be  a  better  term),  is  also  very 
variable.  In  one  specimen  before  me  the  fasciculi  are  not  only  very 
prominent  and  angular,  but  the  concentric  frills  are  more  prominent 
and  upstanding  on  the  cardinal  half  of  the  valve  than  they  are  on 
the  fore,  or  ventral  half,  where  they  become  more  strictly  of  the 
nature  of  laminae.  Again,  our  shells  developed  few  and  wide- 
apart  lati-laminae,  as  in  some  of  the  Indian  example  of  the  species. 


*  M^m.  Com.  G^ol.  Euss.,  1890,  v.,  No.  5,  p.  164.         t  Zeits.  Deuts.  Geol. 
Gesellschaft,  1894.  xlvi.,  1  Heft,  p.  72. 
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All  the  specimens  both  of  this  and  the  following  species  are, 
with  one  exception,  ventral  valves.  The  latter  is  a  small  individual  im- 
bedded in  matrix, but  from  its  outline  appears  tohe  S.musakhleyensis. 
In  this  the  area  is  proportionately  narrow,  and  without  subdivision, 
concave  and  denticulated,  and  oblique  to  the  general  plane  of  the 
valve.  The  delthyrium  is  wide,  with  well-marked  deltidial  grooves. 
The  dental  sockets  are  triangular  and  without  grooves,  extending 
backwards  to  the  cardinal  process  or  boss ;  the  latter  is  somewhat 
flattened  and  vertically  grooved. 

Loc. — Fossil  Hill,  Wyndham  River. 

Spirifera  Hardmani,  Foord. 

(Plate  I.,  figs.  6  &  7;  Plate  II.,  figs.  7-9.) 

Spirifera  Hardmani,  Foord,  Geol.  Mag.,  1890,  VIT.  (3),  p.  146, 
t.  7,  f.  1,  la. 

Ohs. — I  believe  I  have  before  me  several  specimens  of  the 
Spirifer  described  under  this  name  by  Mr.  Foord,  but  whether  it  is 
a  stable  species  is  open  to  doubt.  The  ill-defined  folds  of  the 
lateral  rounded  areas  of  the  ventral  valve,  described  by  Foord,  are 
quite  recognisable,  and  are  suspiciously  like  some  of  the  fasciculate 
bundles  of  costse  in  S.  musakheylensis.  There  exists,  however,  it 
may  be  a  very  trivial  but  at  the  same  time  well-marked  difference 
in  the  surface  characters  of  the  two  shells.  In  the  present  form, 
the  lati-laminse  commence  close  to  the  umbo  and  rapidly  succeed  one 
another,  becoming  closer  and  closer  as  the  front  of  the  valve  is 
approached,  and  on  crossing  the  sulcus  the  lati-laminse  take  a  sharp 
V-shaped  dip  forwards.  In  Davidson's  species,  judging  from 
Waao^en  and  Diener's  figures,  the  lati-laminae  are  variable  m  position 
and  distance  apart,  and  on  crossing  the  sulcus  form  a  very  open  and 
wide  V-shaped  figure.  The  surface  of  S.  Hardmani,  when  well 
preserved,  is  very  delicately  frilled,  the  frills  pressed  on  the  sur- 
faces of  the  lati-laminae. 

The  area  is  moderately  wide  and  without  subdivision,  concave 
transversely  (i.e.,  at  a  right  angle  to  the  plane  of  the  valve),  lined 
or  stepped  to  correspond  with  the  lati-laminse,  and  over  all  longi- 
tudinally striated.  The  delthyrium  is  large  and  widely  triangular, 
with  well-marked  deltariai  grooves  and  prominent,  stout  teeth. 

Mr.  Foord  suggests  a  reference  to  this  species  of  that  portion 
of  a  shel]  figured  by  me  from  Queensland  as  S.  trigonalis  var.  crassa, 
De  Kon.  (?).*  He  may  be  correct,  but  the  specimen  is  in  too  bad  a 
state  of  preservation  to  enable  one  to  arrive  at  a  satisfactory 
conclusion. 

Loc. — Fossil  Hill,  Wyndham  River. 


*  Geol.  Pal.  Q'land,  1892,  p.  280,  t.  11,  f.  5. 
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Spiripera  lata,  McCoy.  ? 
(Plate  I.,  fig.  8.) 

Spirifera  lata,  McCoy,  Ann.  Mag.  Nat.  Hist.,  1847,  xx.,  p.  233,  t. 
13,  f.  7. 

Spirifer  latus,  De  Koninck,  Eech.  Pal.  Foss.  Nouv.-Galles  du  Sud, 
1877,  Pt.  3,  p.  106. 

Spirifera  lata,  Eth.  fil,  Cat.  Austr.  Foss.,  1878,  p.  56. 

Spirifera  laia,  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  145,  t.  6. 

Ohs. — McCoy  described  and  figured  this  species  from  an 
internal  cast,  in  which  the  ventral  sulcus  and  alar  angles  were  devoid 
of  costae.  Mr.  Foord  copied  McCoy's  description,  but  figured  a 
tine  slab  of  valves  in  different  stages  of  preservation.  Some 
unquestionably  display  the  sulcus  devoid  of  ribs,  others  are  not  so 
definite,  as  the  sulci  appear  to  be  occupied  by  one  or  more  costae. 
I  now  figure  a  ventral  valve  which  may  be  that  of  8.  lata,  although 
I  apply  the  name  with  reluctance,  differing  from  that  species  by  a 
costate  sinus,  but  at  the  same  time  with  the  extended  and  nearly 
smooth  alations,  otherwise  characteristic  of  it.  The  costae  are 
crossed  by  fine,  delicate,  flat,  concentric  frills,  like  those  of  the  S. 
mucronata  group.  The  area  is  moderately  wide,  and  gently  concave 
at  right  angles  to  the  general  plane  of  the  valve. 

I  believe  this  to  be  a  variety  of  S.  lata,  McCoy.  The  latter  is 
a  very  rare  form  in  the  Carboniferous  and  Permo-Carboniferous 
rocks  of  Eastern  Australia.  It  appears  to  be  a  close  ally  of  8.  alata, 
Schl.,  a  Permian  species,  also  occurring  in  the  Indian  Salt  Range 
Series,  and  devoid  of  costae  on  the  wings. 

The  more  or  less  spindle-shaped  outline  also  places  this  shell 
near  8.  convoluta,  PhilL,  but  in  the  latter  both  the  wings  and  sulcus 
are  costate,  although  the  latter  not  to  the  same  extent  as  in  the 
specimen  now  provisionally  referred  to  >S'.  lata. 

Log. — Fossil  Hill,  Wyndham  Eiver. 

Spirifera,  sp.  ind. 

(Plate  I.,  fig.  9 ;  Plate  II.,  fig.  6.) 

Ohs. — A  single  dorsal  valve  of  an  alate  Spirifer  accompanies 
the  last  specimen.  It  possesses  numerous  gently  convex,  entire 
regular  costae,  not  united  into  bundles  or  fasciculi  of  any  kind,  but 
fading  away  on  the  wings,  although  not  to  the  same  extent  as  in 
8.  alata,  and  crossed  by  close  concentric  lines. 

The  area  is  moderately  wide  and  vertical — i.e.  in  the  same  plane 
as  the  valve.  The  cardinal  process  is  large,  round,  and  vertically 
striate ;  the  cardinal  sockets  long,  groove-like  above,  and  expanded 
at  their  outer  terminations ;  the  crural  bases  sharp,  upstanding,  and 
separated  from  the  cardinal  process  by  deep  grooves  (the  deltidial 
grooves)  running  alongside  the  dental  sockets,  and  their  downward 
and  forward  extensions  much  thickened.    There  is  no  trace  of 
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denticles  along  the  area ;  the  cavity  of  the  muscular  impressions  is 
deep  and  narrow. 

This  valve  has  some  points  of  close  resemblance  to  the  alate 
varieties  of  S.  Lydekheri,  Diener,*  but  the  material  at  my  disposal 
is  of  too  limited  a  nature  to  enable  me  to  institute  a  close  comparison. 
I  must,  however,  dissent  from  Mr.  Diener's  opinion  that  his  species 
resembles  our  Permo-Carboniferous  S.  ClarJcei,  De  Kon.  It  appears 
to  me  that  the  two  are  much  more  widely  separated  than  he 
supposes. 

Z/oc  — Gascoyne  Eiver. 

Genus  Reticularia,  McCoy,  1844. 

(Synop.  Garb.  Lime.  Foss.  Ireland,  1844,  p.  142.) 

E-ETicuLARiA  LiNEATA,  Martin,  sp. 

Spirifera  lineata  (Martin),   Davidson,  Mon.   Brit.  Garb.  Brach, 
1858,  Pt.  5,  p.  62,  t.  13,  f.  1-18, 

Beticularia  lineata,  Poord,  Geol.  Mag.,  1890,  vii.  (3),  p.  153. 

Ohs. — Mr.  Foord  recorded  this  widely  distributed  shell  from 
the  Irwin  River.  Mr.  Maitland  collected  examples  of  the  ventral 
valve  from  the  locality  given  below,  displaying  the  principal 
features  of  the  species. 

Loo. — Fossil  Hill,  Wyndham  River. 

Genus  Gleiothyris,  King,  1850. t 

(Mon.  Perm.  Foss.  Kngland,  1850,  p.  137.) 

Gleiothyris  macleayana,  Etk.  fil.  sp. 

(Plate  III.,  figs.  10-20.) 

Athyris  macleayana,  Eth.  fil.,  Proc.  Linn.  Soc.  N.S.  Wales,  1889, 
iv.  (2),  p.  208,  t.  17,  f.  1-5. 

Athyris  macleayana,  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  149,  t.  7, 
f.  8,  p.  150,  f.  B  &  G  (non  f.A.). 

Ohs.— A  very  fine  series  of  this  interesting  shell  was  obtained 
by  Mr.  Maitland  at  two  localities. 

The  suspicion  originally  expressed  by  me  that  the  concentric 
laminae  of  the  exterior  extended  into  free  spines,  as  in  Gleiothyris 
Roysii,  Lev.,  sp.,  was  confirmed  by  Mr.  Foord,  and  the  shell  is, 
therefore,  removed  to  that  genus.  Some  of  the  specimens  now 
before  me  exhibit  this  feature  much  more  distinctly  than  did  those 
in  the  Macleay  collection,  and  even  when  the  surface  is  worn  the 
spines  can  often  be  detected  along  the  immediate  edges  of  the 
laminae ;  they  are  occasionally  very  much  thickened  in  the  pedicle 
valve.  In  a  few  instances  the  transversely  oval  outline  gives  place 
to  a  longitudinally  oval  one,  and  much  variability  is  also  observable 
in  the  degree  of  convexity  of  the  dorsal  or  brachial  valve. 


•  Himilayan  Foss.  (Pal.  Ind.),  1897,  I.,  Pt.  2,  t.  3,  f.  1,  7,  8.      t  Non  Phillips,  1841. 
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Mr.  Foord  figured  the  interior  of  the  ventral  valve,  and  I  have 
several  specimens  before  me  equally  well  preserved.  I  have  not  seen 
bifid  teeth,  but  the  most  perfect  individual  displays  the  teeth  hooked 
or  recurved,  as  in  Athyris  proper.  The  hinge  plate  of  the  brachial 
valve  is  thick,  and  the  internal  opening  of  the  visceral  foramen  large, 
but  the  median  lobe  of  the  hinge  plate  does  not  seem  to  have  been 
extended  forwards ;  the  bases  of  the  crura  were  thick  and  solid. 
The  degree  of  depth  of  the  adductor  scars  in  the  pedicle  valve  and 
their  extension  forwards  are  subject  to  much  variability,  and  in 
consequence  the  septum  separating  the  adductor  impressions  is 
also  variable  in  length.  In  very  few  specimens  is  the  septum  as 
well  marked  as  in  Foord' s  Fig.  C,  and  in  all  interiors  examined  by 
me  the  diductor  (cardinal)  impressions  are  much  wider,  or  more 
oval,  than  shown  in  the  same  illustration,  although  they  always 
terminate  below  in  lobes,  as  described  by  Foord. 

In  the  brachial  or  dorsal  valve  the  united  adductors  form  a 
long  oval  scar,  the  anterior  pair  somewhat  leaf-shaped,  the  posterior 
rather  sagittate,  with  the  dual  points  forward,  and  a  strong  inter- 
vening septum ;  the  vascular  markings  cover  the  remainder  of  the 
interior  surface. 

ivoc. —Fossil  Hill,  Wyndham  Kiver;  Hills  on  the  west 
boundary  of  Williambury  Station,  Minilya  River,  Gascoyne  Eiver. 

Cleiothtris  macleayana,  vak.  baracoodensis  var.  nov. 

(Plate  III.,  figs.  5-9.) 

(?)  Athyris  macleayana,  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  150, 
f.  A.  (no7i  figs.  B  &  C). 

Obs. — At  the  undermentioned  locality  a  well-marked  variety  of 
C.  macleayana  occurs  to  the  exclusion  of  the  typical  form  of  the 
species.  The  convexity  of  the  pedicle  valve  of  the  variety  is 
relatively  greater,  the  appearance  on  the  latter  of  an  incipient 
sinus,  and  the  much  greater  transverse  width  of  both  valves  are 
features  that  at  once  separate  it  from  the  species  in  chief.  The 
valves  to  some  extent  loose  the  characteristic  ovate- triangular 
outline  of  C.  macleayana,  but  all  other  characters  are  the  same. 
One  of  Mr.  Foord's  figures  of  the  latter  resembles  it  to  some  extent, 
and  may  possibly  be  identical. 

Loc. — Baracooda  Pool,  Arthur  River. 

Genus  Seminula,  McCoy,  1844. 

(Synop.  Garb.  Lime.  Foss.  Ireland,  1844,  p.  158.) 

Semintjla,  sp.  ind. 

(Plate  I.,  fig.  5  ;  Plate  III.,  fig.  21.) 

Ohs. — A  single  example  of  the  united  valves,  not  wholly  free 
from  matrix,  may  be  referred  to  this  genus.  The  valves  are  bi- 
convex, elongately  oval  in  form,  the  ventral  with  a  slight  median 


18 


sinus,  and  an  over-curved  umbo,  which  I  believe  was  perforate.  It 
displays  rough  lati-laminae,  and  the  test  was  impunctate.  It  conveys 
to  the  eve  a  shell  of  the  Seminula  suMilita,  Hall,  sp.  type,  rather 
than  that  of  either  the  S.  ambigua  Sby.  sp.,  or  S.  trinuclea,  Hall, 
sp.  groups. 

Loz. — Baracooda  Pool,  Arthur  River. 

Genus  Orthotetes,  Fischer  de  Waldheim,  1829. 

(Bull.  Soc.  Imp.  Nat.  Moscou,  1829,  p.  375.) 

Orthotetes  crenistria,  Phillips,  sp. 

Streptorhijnchus  crenistria  (PhilL,  sp.),  Davidson,  Mon.  Brit.  Carb. 
Brach.,  Pt.  4,  1861,  p.  124,  t.  26,  t.  27,  f.  1. 

Orthotetes  crenistria,  Eth.  fil.,  Cat.  Aastr.  Foss.,  1878,  p.  50. 

Orthotetes  crenistria,  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  154. 

Ohs. — Two  portions,  one  that  of  a  dorsal  valve,  of  this  cosmo- 
politan species,  are  present  associated  with  Productus  tenuistriatus, 
De  Vern.  (?).  Foord  records  it  from  the  Irwin  River,  Victoria 
District. 

Loc. — Fossil  Hill,  Wyndham  River. 

Genus  Productus,  /.  Sowerby,  1814. 

(Mineral  ConchoL,  1814,  i.,  p.  153.) 

Productus  semireticulatus,  Martin,  sp. 

(Plate  II.,  figs.  3-5.) 

Productus   semireticulatus    (Martin,  sp.),   Davidson,  Mon.  Brit. 
Carb.  Brach.,  Pt.  4,  1861,  p.  149,  t.  43,  t.  44,  f.  1-4. 

Productus  semireticulatus,  Beyrich,  Abhandl.    K.  Akad,  Wissensch. 
Berlin,  1865,  xxxvi.,  p!  82,  t.  2,  f.  1,  2a-c. 

Productus  semireticulatfis.  Meek,  Final  Report  U.S.  Geol.  Survey 
Nebraska,  Pt.  2,  1872,  p.  160,  t.  5,  f.  7a  and  b. 

Productus  semireticulatus,  Meek,  Report  U.S.  Geol.  Explor.  40th 
Par.  (King's),  1877,  iv.,  Pt.  1,  p.  69,  t.  7,  f.  5. 

Productus  semireticulaius,  Eth.  til..  Cat.  Austr.  Foss.,  1878.  p.  53. 

Productus  ."semireticulatus,  Kayser,  Richthofen's  China,  Pt.  8,  1883, 
p.  181,  t.  25,  f.  1-4. 

Productus  semireticulatus,  Waagen,  Salt  Range  Foss.  (Pal.  Ind.), 
1884,  i.,  Pt.  4,  Fas.  4,  p.  679,  p.  680,  f.  a.  &  c. 

Productus  semireticulatus,  Diener,  Himilayan  Foss.    (Pal.  Ind.), 
1897,  i.,  Pt.  3,  p.  18,  t.  2,  f.  1,  3,  5,  t.  3,  f.  1  &  2. 

Obs.  —I  think  there  can  be  very  little  doubt  that  the  shells  repre- 
sented in  Plate  II.,  figs.  3-5,  are  forms  of  this  widely-distributed 
species.    I  am  a(rquainted  with  four  si^ecimeiis  in  various  conditions 
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of  preservation.  They  belong  to  the  transversely  oval  variety 
represented  by  Davidson's  Plate  43,  figs.  1  and  2,  with  the  hinge  line 
practically  as  wide  as  the  shell,  the  visceral  region  of  the  ventral 
valve  well  vaulted  and  traversed  by  a  sinus  rather  wider  than  is 
usually  seen  in  this  species  ;  the  auriculate  expansions  largely 
developed,  the  costse  rather  coarse,  bearinL,^  spine  bases  both  on  the 
body  of  the  shell  and  the  wings.  The  decussation  of  the  visceral 
regions  both  in  the  dorsal  and  ventral  valves  of  the  West  Australian 
Producti  is  remarkably  pronounced,  resembling  an  illustration  of 
this  species  given  by  De  Koninck.*  They  approach  generally  to 
the  Himalayan  form  figured  by  Diener,  both  in  outline,  costation, 
and  decussation,  but  the  costse  in  the  latter  are  more  plentifully 
supplied  with  broken  spine  bases. 

Mr.  E.  Schellwient  has  described  a  variety  of  this  well-known 
species  as  var.  hathyJcolpos  from  the  Alpine  Fusulina  Limestone,  in 
which  the  ventral  sinus  is  wider,  deeper,  and  more  pronounced  than 
is  usually  the  case,  indicating  a  strong  alliance  with  our  form. 

Log. — Williamburv  Station,  Minilya  River ;  Baracooda  Pool, 
Arthur  River  ;  and  Graseoyne  River. 

The  specimens  from  the  first  and  second  localities  were 
collected  by  Mr.  Maitland,  and  the  third  was  presented  by  him  to 
the  Mining  and  Geological  Museum,  Sydney. 

Productus  tenuistriattis,  De  VenieaU.  (?) 

VAR.  FooRDi,  var.  nov. 

(Plate  I.,  figs.  3  and  4  ;  Plate  III.,  fig.  22). 

Productus  tenuistratus  (De  Vern.),  Foord,  Geol.  Mag.,  1890,  vii.  (3), 
p.  151,  t.  7,  f.  4,  4a. 

Obs. — A  small  Productus  from  the  Irwin  River  was  referred  by 
Mr.  Foord  to  the  above  species,  a  Russian  Carboniferous  form.  I 
have  before  me  what  I  believe  to  be  the  same  shell,  represented  bj 
numerous  specimens  from  Fossil  Hill.  I  have  grave  doubts  of  the 
wisdom  of  this  determination,  of  course  presuming  Mr.  Foord's 
shells  and  mine  to  be  specificially  identical,  for  the  very  characters 
on  which  the  latter  relies  to  unite  the  West  Australian  and  Russian 
forms  seem  to  me  to  separate  them. 

A  glance  at  De  Verneuil's  figure  X  will  indicate  how  remarkably 
fine,  almost  microscopically  so,  are  the  costal  striae  when  compared 
with  the  much  coarser  sculpture  represented  by  Mr.  Foord's  figures. 
In  support  of  his  determination,  the  latter  quotes  a  figure  of  Mr.  T. 
Tschernyschew's  §  representing  De  Verneuil's  species.  If  the  recent 
Russian  Palaeontologist's  determination  is  correct,  then  his  figures 
bridge  over  the  interval  between  De  Verneuil  and  Foord's  illustra- 
tions. Even  the  former  are  more  in  accord  with  Foord's  than  witk 
De  Verneuil's,  and  differ  from  the  last-named  precisely  as  Foord's 

*  Mon.  Genres  Productus  et  Chonetes,  1847,  t.  9,  f .  1  d  and  e.  t  Palaeontographica, 

1892,  xxxix.,  Lief.  1,  t.  2,  f.  4-10,  t  Murchison's  Geol.  Russia  in  Europe,  1845,  ii.,  p.  260, 
1. 16,  f.  6.       §  Mem.  Com.  Geol.  Russie,  1899,  iii.,  No.  4,  p.  372,  t.  6,  f.  15  a-c. 
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do.  Were  it  not  that  the  costation  in  P.  Neffidievi,  De  Vern,* 
another  Russian  species,  is  more  regular,  I  would  be  inclined  to 
regard  it  as  a  nearer  ally  of  the  West  Australian  form  than 
P.  tenuistriatus. 

The  Froducti  from  Fossil  Hill  are  of  the  P.  com  type  in  out- 
line, with  an  inflated  visceral  region  high  above  the  cardinal  margin, 
but  without  overhanging  the  latter,  and  small  alar  expansions,  with 
occasional  transverse  plications.  The  costse  of  the  ventral  valve 
vary  very  much;  they  are  threadlike  without  being  absolutely  fine, 
direct  or  flexuous,  occasionally  irregular,  entire  or  bifurcate,  the 
forking  taking  place  at  about  half  the  length  of  the  shell,  and 
separated  by  intercostal  spaces  as  wide  as  the  costse  are  thick,  or 
wider;  the  interpolated  costae  soon  acquire  the  same  thickness  as 
the  parent  ones.  There  are  no  spine  bases  or  tubercles  on  the  body 
of  the  ventral  valve,  but  at  times  a  few  may  be  seen  immediately 
below  the  cardinal  margin.  I  do  not  think  any  of  my  specimens 
exhibit  the  true  outer  shell  layer ;  they  all  appear  to  be  more  or  less 
exfoliated,  and,  from  the  appearance  of  the  figure,  I  imagine  Mr. 
Foord's  specimen  was  also.  The  ventral  valve  is  evenly  rounded, 
without  the  slightest  sign  of  a  sinus. 

If  the  spine  bases,  scattered  over  the  surface  of  P.  lineatus, 
Waagenf,  be  omitted  from  consideration,  the  West  Australian 
Produdus  bears  a  suspiciously  close  resemblance  to  it,  more 
particularly  the  small  variety  figured  under  this  name  by  Diener.^ 

A  number  of  other  described  species  might  be  compared,  did 
space  permit.  Amongst  these  may  be  mentioned  P.  hemispherium, 
Kutorga,  figured  by  Mr.  G.  von  Arthaber  §,  possessuig  a  similarly 
fine  sculpture.  This  is  again  seen  in  P,  Issvicostus,  White,  \\  but  the 
outline  is  too  triangular  for  the  present  shell. 

In  view  of  the  doubt  expressed  in  the  opening  paragraph  of 
the  identity  of  the  shell  with  De  Verneuil's  Russian  species,  I 
propose  to  distinguish  it  in  the  meantime  by  the  varietal  name, 
Foordi. 

Log. — Fossil  Hill,  Wyndham  River. 

GrENus  Strophalosia,  King,  1844. 
(Ann.  Mag.  Nat.  Hist.,  1844,  xiv.,  p.  313.) 
Strophalosia,  sj).  ind. 
(Plate  L,  figs.  10-12.) 
(0  Strophalosia  Clarkei,  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  103, 
t.  5,  f.  7,  7a,  8. 

Ohs. — A  small  Strophalosia,  uniiorin  in  size  throughout 
the  suite  of  specimens,  but  unfortunately  they  are  all  more  or  less 

*  Murchison's  Geol.  Russia  in  Europe,  1845,  ii.,  p.  259,  1. 18,  f.  2.  t  Salt  RauRe  Poss. 
(Pal.  Ind.),  1884,  i.,  Pt.  4,  Fas.  4,  p.  673,  t.  66,  f.  la.,  2(1.  t  Himalayan  Foss.  (Piil.  Ind.), 
1897,  i.,  Pt.  3,  t.  4,  f.  2a  and  .5d.  §  Beitraf^e  Pal.  Oster-Ungarns,  1900,  xii.,  \\e\tA,  p.  256, 
i.  20,  f.  4,  Land  c.  This  must  not  be  confounded  with  the  much  older  P.  linn  i^iphxrium.. 
Shy.  II  Hall  and  Whitfield,  Rep.  U.S.  Geol.  Explor.  40th  Parallel  (Kius^'s)  [1877,  iv., 
Pt.  2.  p.  266,  t.  5,  f .  7  &  8. 


21 


embedded  in  matrix.  They  are,  I  believe,  identical  with  those 
referred  by  Mr.  Foord  to  S.  Clarkei,  Etheridge.  None  of  the 
specimens  exhibit  the  external  shelly  layer,  but,  as  Mr.  Foord  says 
of  his  fossils,  have  a  "  silky  appearance,"  and  are  pitted,  not 
punctate,  I  think.  In  the  absence  of  satisfactory  material,  I  hardly 
feel  justified  in  attaching  a  spe(;ific  name,  and  at  the  same  time  feel 
indisposed  to  regard  either  these  gathered  by  Mr.  Maitland,  or 
those  from  the  Fitzroy  River  described  by  Mr.  Foord,  as  S.  Clarkei, 
and  for  the  foUov^ing  reasons: — 

(i.)  The  uniformly  small  size  of  the  specimens  as  compared 
with  that  of  typical  examples  from  Queensland  and 
New  South  Wales  localities ; 

(2.)  The  much  less  convexity  of  outline  in  the  ventral 
valve  ; 

(3.)  The  depressed  umbonal  region  of  the  ventral  valve, 
hardly  rising  above  the  level  of  the  cardinal  mar- 
gin ; 

(4.)  Extreme  concavity  of  the  dorsal  valve ; 

(5.)  Shorter  septum  in  the  dorsal  valve  ; 

(6.)  Comparatively  wider  reniform  impressions  in  the  same 
valve. 

On  the  other  hand,  the  cardinal  margin  is  long  as  in^S^.  Clarkei, 
thus  opposed  to  this  character  in  the  other  Australian  species, 
8.  Gerardi,  King,  and  S.  Jukesii,  mihi,  from  both  of  which  the 
Western  Australian  form  also  differs  in  the  absence  of 
spines.  Had  these  existed  some  trace  would  have  been  left, 
notwithstanding  the  loss  of  the  outer  shelly  layer.  The  impression 
conveyed  to  my  mind  by  Mr.  Foord' s  figures,  and  the  specimens 
before  me  is  that  of  a  fourth  Australian  species  not  previously 
recognised.  The  following  characters  can  be  gleaned  from 
the  specimens  : — The  outline  was  transversely  sub-oval ;  the  lateral 
and  ventral  margins  regularly  rounded  ;  the  ventral  valve  gently 
and  regularly  convex  without  being  vaulted,  and  without  sinus,  a 
straight  cardinal  margin  barely  as  wide  as  the  valve,  with  a  well 
marked  area  for  its  size,  but  above  which  the  umbonal  region  barely 
rises.  There  are  small  but  well-defined  alar  expansions,  particu- 
larly internally  ;  there  is  a  narrow  linear  deltidium,  and  the  teeth, 
although  small,  are  prominent  and  projecting.  The  dorsal  valve 
concave  exteriorly,  but  internally  flat,  with  strongly  bevelled 
margins ;  the  area  somewhat  narrow,  and  pyriform  diverging  dental 
sockets. 

There  is  no  trace  of  spines  either  on  the  surface  of  the  ventral 
valve,  nor  along  the  cardinal  margin. 

Log. — Coolkilya  Pool,  Wandagee  Station,  Minilya  River. 
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Genus  Aulosteges,  Helmersen,  1847. 

(Bull.,  Acad.  Sci.  St.  Petersb.,  1847,  vi.,  p.  135. j 

Atjlosteges  baracoodensis,  sp.  nov. 

(Plate  II.,  figs.  l-2a.) 

8p.  Char. — Shell  large,  rotiindo-quadrate,  longer  than  wide,, 
concavo-convex,  the  convexity  of  low  degree ;  cardinal  margins  much 
shorter  than  the  greatest  width  of  the  shell ;  auricles  not  highly 
developed,  coincident  with  the  curvature  of  the  valves ;  cardinal 
angles  obtusely  rounded,  neither  quadrangular  nor  emarginate ; 
lateral  and  ventral  margins  rounded,  the  latter  faintly  insinuated 
centrally.  Ventral  or  pedicle  valve  more  or  less  convex,  but  not 
inflated,  and  with  a  faint  sinus ;  umbonal  region  high,  the  umbo 
blunt  and  barely  overturned  ;  area  high,  approximately  from  half 
to  one- third  the  width  of  the  cardinal  margin,  transversely  lined  but 
not  distorted ;  delthyriura  high  and  linear ;  deltidium  very  narrow, 
annulate  but  not  spined  or  twisted.  Brachial  or  dorsal  valve  con- 
cave ;  cardinal  area  linear  ;  cardinal  process  small  and  spike-like 
externally ;  septum  rather  strong  and  showing  through  the  test, 
extending  for  two-thirds  the  length  of  the  valve.  Sculpture  in  both 
valves  of  concentric  latilaminse,  thicikly  set  wath  scattered  tubular 
spines,  arising  from  irregularly  developed  low  costae ;  spines  when 
broken  or  worn  leaving  perforated  tubercles. 

Ohs. — This  remarkably  fine  species  I  believe  to  be  an  Aulos- 
teges  rather  than  a  IStrophalosia.  Cardinal  teeth  have  not  been 
observed,  nor  is  there  any  trace  of  umbonal  attachment ;  moreover, 
the  deltidium  partakes  much  more  of  that  of  the  former  than  the 
latter  genus,  and  does  not  quite  extend  to  the  actual  cardinal 
margin.  Again,  the  linear  cardinal  area  of  the  brachial  valve  is 
not  exposed  exteriorly  as  in  Strophalosia. 

I  have  seen  two  specimens,  one  collected  by  Mr.  Maitland, 
forming  a  part  of  the  present  series,  and  another  presented  by  Mr. 
J.  Connelly,  Junr.,  to  the  Mining  and  Geological  Museum.  The 
length  of  these  shells  varies  from  two  and  three-quarter  inches  to 
three  and  a-quarter  inches,  and  the  breadth  is  the  same. 

A.  baracoodensis  exceeds  the  type  of  the  genus,  A.  W angenheimi,. 
De  Vern.*  many  times  in  size  and  possesses  an  area  that  does  not 
extend  the  whole  length  of  the  cardinal  margin.  It  is,  however,  to 
two  of  the  Indian  Salt  Range  species  that  A.  baracoodensis 
approaches  nearest,  viz. : — A.  medlicottianus  Waagenf  and  A.  Dal- 
housi,  Davidson,]:  but  again  it  exceeds  both  in  size.  As  regards  the 
first  of  these  two  species,  the  less  elevated  area  and  form  of  sculpture 
also  separates  it  from  A.  baracoodensis.  The  second  Indian  species 
possesses  a  similar  high  pedicle  area,  elevated  umbonal  region,  and 
straight  delthirium  to  the  like  parts  in  the  West  Australian  form, 


*  OrtJiiit,  Murcliison's  Geol.  Russia  in  Europe,  1845,  ii,  p.  194,  t.  11,  f.  5a  aud  b ; 
Aulonteqes,  Davidson,  Brit.  Foss.  Brach.  185;5,  i.  (lutrod.),  p.  116,  t-  9,  f.  212  215;  id., 
Geinitz',  Dyas,  1861,  p.  95,  t.  17,  f.  20,  a-f.  fSalt  Range  Fossils  (Pal.  lud.),  1884,  i.,  Pt.  4» 
p.  663,  t.  62.  t  Quart.  Journ.  Geol.  Soc,  1862,  xviii.,  p.  33,  t.  2,  f.  7a  and  b;  Waa«ren, 
Salt  Range  Foss.  (Pal.  Ind.),  1884,  i.,  Pt.  4,  p.  662,  t.  63,  f.  1  a-c. 
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but  the  area  extends  the  whole  length  of  the  cardinal  margin,  and 
the  alar  expansions  are  different.  There  is  a  third  Indian  species, 
A.  tibeticus  Diener*  resembling  A.  Dalhousi,  hut  very  much  larger. 
On  the  whole,  A.  haracoodensis  is  more  nearly  allied  to  Davidson's 
shell  than  to  any  other. 

Loc. — Baracooda  Pool,  Arthur  River.  The  specimen  in  the 
Mining  and  G-eological  Museum,  Sydney,  is  from  the  Wooramel 
River  (Pres.  J.  Connelly,  Junr.). 

GrENus  Chonetes,  Fischev,  1837. 
(Oryctographie  Gouv.  Moscou,  1837,  p.  134.) 
Chonetes  Pratti,  Davidson. 
Chonetes  Pratti,  Davidson,  G-eologist,  1859,  p.  116,  t.  4,  f.  9-12. 
Chonetes  Pratti,  Bullen  Newton,  Geol.  Mag.  1892,  ix.  (3),  p.  542, 
t.  14. 

Obs. — Numerous  specimens  in  various  stages  of  preservation 
are  displayed  on  two  hand-specimens  of  highly  fossiliferous  shale, 
and  illustrate  most  of  the  characters  described  by  Messrs.  Davidson 
and  Newton. 

From  the  second  and  third  localities  recorded  below  are  a  few 
other  less  well  preserved  examples  of  a  Chonetes,  with  the  outward 
appearance  of  C.  Pratti;  in  all  probability  they  are  this  species 
also. 

Loc. — Fossil  Hill,  Wyndham  River ;  (?)  Wandagee  Station ; 
and  Wandagee  Hill,  Minilya  River. 

PELECYPODA. 

Genus  Aviculopecten,  McCoy,  1851. 

(Ann.  Mag.  Nat.  Hist.,  1851,  vii.  (2),  p.  171.) 

Aviculopecten  tenuicollis,  Dana,  sp. 

(Plate  III.,  figs.  3  and  4.) 

Pecten  tenuicollis,  Dana,  Am.  Journ.  Sci.,  1847,  iv.  (2),  p.  160. 

Pecten  tenuicollis,  Dana,  Wilkes  U.S.  Explor.  Exped.,  1849,  x.  Geol., 
p.  705,  t.  9,  f.  7. 

Aviculopecten  tenuicollis,  Eth.  fil.,  Cat.  Austr.  Foss.,  1878,  p.  67. 

Aviculopecten  tenuicollis,  Eth.  fil.,  Proc.  Linn.  Soc.  N.S.  Wales, 
1889,  iv.  (2),  p.  203. 

Aviculopecten  tenuicollis,  Poord,  Geol.  Mag.,  1890,  vii.  (3),  p.  103, 
t.  5,  f.  9. 

Sp.  Char. — Shell  of  medium  size,  suborbicular,  nearly  equi- 
lateral, length  and  breadth  about  equal.  Right  (?)  valve  gently 
convex,  spreading  towards  the  front,  contracted  towards  the  umbo  ; 


♦Himalaya  Foss.  (Pal.  Ind.),  1897,  i.  Pt.  3,  p.  35  and  5,  f.  3-6. 
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the  ventral  margin  semicircular,  cardinal  margin  straight,  less  than 
the  width  of  the  valve  ;  umbo  acute  ;  anterior  and  posterior  slopes 
abrupt  and  steep.  Auricles  apparently  nearly  equal,  flat,  triangular, 
one  bears  three  radiating  costse,  the  other  appears  plain.  Costse 
numerous,  20-26  (?),  radially  curved,  entire,  rounded,  coarse, 
separated  by  flat  intercostal  spaces  each  bearing  a  secondary 
interpolated  rib,  but  not  reaching  to  the  umbo,  the  whole  crossed 
by  very  fine,  close,  flat,  frill-like  laminae,  rendering  the  primary 
costae  (at  any  rate)  slightly  spinose  towards  the  front  of  the  valve. 

Obs. — There  are  three  mutilated  specimens  from  one  locality, 
and  a  fairly  well  preserved  valve  from  a  second  place  that  enable 
me  to  give  a  slightly  emended  description  to  that  drawn  up  from 
previously  examined  Kimberley  material.  Confirmation  is  also 
afforded  of  my  previous  description  of  fine  concentric  frill  sculpture, 
which  is  well  shown  on  one  of  the  mutilated  specimens. 

Loc. — Boulder  bed,  Wyndham  lliver,  Lyons  District  (valve)  ; 
Wandagee  Station,  Minilva  River. 

GASTEROPODA. 

GrENUs  Ptychomphalina  (Bayle),  Fischer,  1885. 
(Man.  Conchyl.  et  Pal.  Conchyl.,  Fas.  9,  1885,  p.  850.) 
Ptychomphalina  Maitlandi,  sp.  nov. 
(Plate  I.,  figs.  18-15.) 
8p.  Char. — Shell  of  moderate  size,  conical,  short,  stout,  of  four 
of  five  whorls :  body  whorl  obtusely  angular,  convex  below,  flat 
and  obliquely  inclined,  or  a  little  concave  above:  posterior  whorls 
rounded,  tightly  embracing,  sutures  simple  and  close.    Band  well 
marked,  placed  on  the  angle  of  the  body  whorl,  but  immediately 
super-sutural  on  the  others,  and  defined  by  two  fine  keels,  with  the 
intermediate  band  surface  slightly  concave.    Mouth  oval  and  rather 
oblique :  inner  lip  slightly  reflected,  and  separated  from  the  base  of 
the  body-whorl  by  a  fine,  simple  groove.    Sculpture  consisting  of 
very  fine  regular  oblique  direct  lines  on  the  posterior  whorls,  form- 
ing retral  curves  to  and  from  the  band  on  the  body-whorl  with  a 
slight  tendency  to  become  sigmoidal  on  the  base :  neither  spiral 
lines  nor  granules. 

Ohs. — A  short  stout  shell,  the  outline  more  nearly  approaching 
that  of  a  Gosseletina  rather  than  that  of  PtychomphaMna. 

In  defining  Ftychomphalina,  De  Koninck  (as  Ptychornphalus, 
De  Kon.,  non  L.  Ag.)  simply  states  that  the  band  is  visible  on  all 
the  whorls,  without  assigning  to  it  any  particular  position,  but  I 
find  from  his  figures  that  it  is  almost,  if  not  always,  sutural  on  the 
posterior  whorls,  and  more  or  less  median  on  the  body-whorl. 

In  some  respects  P.  Maitlandi  is  not  unlike  the  poorly  pre- 
served "  Pleurotomaria  figured  by  Foord*  from  the  King  Leopold 
Ranges,  but  I  hardly  think  the  two  are  identical. 


*  Geol.  Mag.,  1890,  vii.  (3),  p.  104,  t.  4,  f.  10,  10a. 
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The  angularity  of  the  body- whorl  distinguishes  it  from  a  badly 
preserved  Pleurotomarid  I  figured  *  from  Treachery  Bay,  Port 
Darwin,  and  provisionally  referred  to  Mourlonia  hnmilis,  De 
Kon.,  sp. 

Loc. — Wandagee  Station,  Minilya  River. 


III.— An  Endophytic  Fungus  infesting  Enlarged 
Crinoid  Stems. 


In  1879  I  published  a  paper,  "  Observations  on  the  Swollen 
Condition  of  Carboniferous  Crinoid  Stems,"  f  in  which  I  referred 
to  the  already  known  information  on  the  subject,  including  the 
remarks  of  David  lire,  Schlotheim,  Miller,  the  Messrs.  Austin, 
E,ofe,  and  others,  and  described  a  series  of  enlarged  stems  from  the 
Carboniferous  Systems  of  England  and  Scotland.  I  showed  that 
the  enlargement  or  distortion  was  caused — 

(i.)  By  an  effort  on  the  part  of  the  Crinoid  to  repair 
damages  caused  by  the  loss  of  a  cirrus ; 

(2.)  By  the  abnormal  secretion  of  stereom  over  extraneous 
attached  foreign  bodies,  such  as  corals,  stems  of 
smaller  Crinoids,  encrusting  Polyzoa  and  adherent 
Brachiopoda ; 

(3.)  By  the  attack  of  supposed  boring  parasites. 

In  1884  my  late  friend.  Dr.  P.  H.  Carpenter,^  stated  that  abnormal 
growths  of  the  calcareous  tissue  of  the  arms  of  some  of  the 
Comatulse  and  Pentacrinidse,  dredged  by  the  Challenger  Expedi- 
tion, were  due  to  one  of  the  Bristle  Worms  {Mijzostoma) ,  but 
similar  enlargements  were  not  found  on  the  stems.  At  the  same 
time  he  expressed  the  opinion,  held  in  common  with  Professor  J. 
Von  Graff,  that  certain  swollen  stems  of  Millericrinus,  figured  by 
De  Loriol  from  the  Jurassic  rocks  of  Prance  and  Switzerland 
were  due  to  cystiferous  enlargements  caused  by  Myzostoma.  Later 
Dr.  Von  Graff  published  §  an  interesting  account  of  the  ravages  of 
Myzostoma  proper  in  recent  and  fossil  Crinoids.  He  considered 
that,  amongst  other  things,  many  of  the  swollen  stems  met  with  in 
the  fossil  state  are  due  to  this  worm, 

Mr.  P.  A.  Bather,  contributed  a  few  remarks  on  this  subject 
in  his  "  Crinoidea  of  Gothland."  Of  the  stem  of  Botryocrinus 
ramosissimus,  Aug.,  he  remarked  : — "  The  stem  is  always  slightly 
swollen  above  the  cirri.  This  swelling  was  perhaps  induced  by  the 
attacks  of  boring  parasites,  of  which  there  are  traces :  the  middle 

♦Contrib.  Pal.  S.  Austr.,  S.A.  Pari.  Papers,  [1897,  No.  127,  p.  15,  t.  1,  f.  11. 
Proc.  Nat.  Hist.  Soc.  Glasgow,  1879,  iv..  p.  19.        t  Challenger  Keport,  Zool.,  xi.,  p.  134. 
§  Palaeontographica,  1885,  xxxi.,  p.  185. 
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of  the  stem  also  shows  numerous  small  pittings,  irregular  in  dis- 
position, which  are  probably  the  work  of  parasites."  *  Again,  in  the 
distal  part  of  the  stem  of  Gissocrimis  inctirvatus  Ang.  sp.  ''there  is 
considerable  irregularity,  and  the  ossicles  are  broken  up  by  longi- 
tudinal or  oblique  sutures.  Whether  this  is  a  pathological  or 
senile  development,  or  whether  it  is  an  original  structure,  is 
uncertain."  f  This  irregularity  is  well  exhibited  in  some  of  the 
present  specimens. 

Another  remarkable  instance  of  this  cyst-like  growth  is  figured 
by  Messrs.  Wachsmuth  and  Springer  on  two  cirri  apparently  of 
Batocrinus  grandis.  They  say  X — Similar  cysts  are  frequently  found 
along  the  stem,  but  have  not  before  been  found  to  occur  on  the 
cirri.  They  resemble  the  Myzostoma  cysts  which  occur  along  the 
arms  of  recent  Comatulae,  and  like  them  were  evidently  caused  by 
parasites."  Similar  cysts  are  shown  on  two  arms  of  an  example  of 
Agaricocrinus  injiatus  Hall,  §  and  parasitic  growths  on  an  unnamed 
radial  plate  and  on  the  base  of  a  Platycrinus,  ||  etc.,  all  these  might 
perhaps  give  rise  to  such  irritation  as  to  cause  increased  deposition 
of  stereom,  and  ultimately  become  enlargements.  P.  de  Loriol 
figures  other  excellent  examples  of  cystoid  expansions  amongst 
Secondary  Crinoidea.  Swellings  are  shown  on  the  stems  of 
Millericrinus  granulosus,  Etallon,*i[  from  the  Kelloway  andOxfordian 
beds  of  the  Oolite,  and  Millericrinus,  sp.  **  from  the  Corallian  ;  these 
are  some  of  the  most  striking  enlargements  I  have  seen. 

The  foregoing  references  are  introduced  with  the  view  of 
indicating  some  of  the  principal  causes  of  cystoid  swellings  amongst 
the  Crinoidea.  I  now  purpose  describing  some  stem  enlargements 
infected  with  an  organism  of  a  totally  different  nature,  an 
endophytic  fungoid  growth.  Plate  IV.,  figs.  1-6,  illustrate  the 
outward  form  of  the  stems  previous  to  cutting  for  the  preparation 
of  microscopic  sections,  and  on  the  same  plate,  Figs.  7-9,  are 
given  some  of  the  more  characteristic  appearances  of  the  intruding 
body,  slightly  magnified,  very  carefully  executed  by  my  colleague, 
Mr.  Edgar  R.  Waite. 

Plate  IV.,  fig.  1,  illustrates  portion  of  a  column  with  an  open 
cicatrix,  somewhat  quadrangular  in  outline,  the  stem  wall  impressed 
around  the  edges  of  the  opening,  and  the  columnals  deformed  ; 
enlargement  has  taken  place  more  on  one  side  than  the  other.  The 
cicatrix  closely  resembles  one  previously  figured  tf  by  me  from  the 
British  Carboniferous,  the  cause  of  secretion  of  stereom  being 
apparently  an  Archteopora ;  on  slicing  this  stem  it  became  evident 
that  penetration  had  extended  inwards  but  a  very  short  distance. 

A  microscopic  section  reveals  the  fact  that  the  shallow  excava- 
tion and  the  crevices  leading  from  it  are  filled  with  an  olive,  or 


•  Loc  cit.  1893,  Pt.  1,  p.  120.  t.  6,  f.  174-176.  f  Ibid.  p.  170,  t.  10,  f.  347.  J  N.  American 
Crinoidea  Camerata,  1897,  i.,  p.  43,  t.  1,  f.  2.  §  Wa,clismutli  and  Sprinsrer,  Loc.  cit.,  p.  .502, 
p  39,  f.  7.  Il  Wachsmuth  and  Springer,  Loc.  cit.  t.  4,  f.  18-20.  1  Pal.  Prang.  Terr. 

.Juras.,    Crinoides,  1883,  Pt.  1,  Feuil.  16-18,  t.  63.   f.  2,  4,  5,  6,  7,  8,  8a,  9,   22,  etc. 

Z?ncl,1884,  Pt.  1,  Feuil.  25  27,  t.  99.  f.  2,  2a,  4,  4a.  ft  Proc.  Nat.  Hist.  Soc.  Glasgow, 
1H79,  iv.,  t.  1,  f.  16and  1'7. 
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sherry-yellow,  flocculent-looking  material,  with  here  and  there 
irregularly  shaped  brown  to  black  pigment  masses,  and  scattered 
round  black  bodies.  The  flocculent  matter  also  more  or  less  per- 
meates the  surrounding  stereom,  and  is  continued  along  the  joints 
between  the  columnals,  even  to  the  axial  canal.  There  are  also  a 
series  of  similarly  affected  parallel  longitudinal  zones  extending 
through  the  columnals.  The  black  pigment  masses  are  either 
homogenously  so,  or  when  at  all  broken  up  or  with  frayed  edges, 
are  seen  to  be  composed  of  groups  of  spherical  bodies  exactly 
resembling  the  spores  of  Paloeoperone  endophytica,  mihi,  or  the 
heterospores  of  Faloeopede  Whiteleggei,  mihi.  The  scattered,  round 
black  bodies  are  of  a  similar  nature,  and  are  either  single,  or  united 
in  twos  or  threes  by  a  stolon ;  they  are  not  confined  to  the  floculent 
matter  but  are  to  be  found  in  the  substance  of  the  stereom  itself. 

In  Plate  IV.,  fig.  2,  the  column  is  slightly  enlarged,  with  a,  to 
all  intents  and  purposes,  closed  cicatrix,  and  the  columnals  again 
deflected  from  their  normal  position.  On  slicing,  however,  the  fact 
is  revealed  that  the  original  opening  led  into  a  chamber  between  the 
outer  wall  and  the  axial  canal,  subsequently  closed  by  a  deposition 
of  stereom.  One  of  my  previous  figures*  resembles  this,  except 
that  the  closed  cavity  communicates  with  the  axial  canal. 

We  find  by  means  of  a  microscopic  section  that  the  T-shaped 
(in  section)  cavity  is  filled  with  fragments  of  clear  calcite,  and  the 
cracks  between  these  lined  with  the  flocculent  deposit,  the  pigment 
masses,  and  scattered  spores.  The  stereom  immediately  above  and 
below  the  chamber  is  densely  packed  with  the  pigment  masses 
and  scattered  spores,  the  former  assuming  a  more  or  less  arborescent 
appearance.  The  whole  of  the  axial  canal  comprised  within  the 
section  is  attacked,  particularly  with  scattered  spores. 

Plate  lY.,  fig.  3,  represents  an  irregularly  enlarged  stem  which 
seems  to  have  been  attacked  in  two  places.  Above  is  a  small  cicatrix 
evinced  by  a  depression,  and  the  usual  disorganisation  of  the 
columnals.  Below  is  the  second  swelling,  without  any  trace  of  a 
cicatrix  at  all,  but  exhibiting  two  columnals  greatly  increased  in 
width  at  the  expense  of  the  others,  whose  growth  aj)pears  to  have 
been  entirely  stayed.  On  slicing  this  specimen  the  other  cicatrix 
was  found  to  lead  into  a  very  shallow,  as  it  may  be  termed,  sub- 
cutaneous cavity  having  much  the  appearance  of  a  true  Myzostoma 
tube.  Within  the  lower  enlargement  is  a  more  or  less  quadrangular 
cavity  surrounding  the  axial  canal. 

The  microscopic  section  shows  that  this  latter  cavity  is  filled 
with  clear  calcite,  flocculent  matter,  and  clusters  of  black  and  yellow 
spores. 

Plate  I  v.,  fig.  4,  is  a  bilateral  symmetrically  enlarged  stem 
with  several  cicatrices,  more  or  less  closed,  and  with  much  disturb- 
ance of  the  columnals.    In  this  instance  nearly  the  whole  of  the 


*  Proc.  Nat.  Hist,  Soc.  Glasgow,  1879,  IV.,  t.  1,  f.  8. 
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interior  of  the  stem  is  affected ,  both  along  the  axial  canal  and  the 
stereom  intervening  between  the  latter  and  the  new  enclosing  layer 
forming  the  exterior.  One  well  marked  opening  is  presented  with 
the  edges  rounded  inwards,  not  caused  by  attrition,  but  by  a  regular 
semi-circular  deposition  of  new  stereom  by  theCrinoid  in  its  endeavour 
to  close  the  aperture.  The  lower  lip  of  the  aperture  is  fractured 
inwards,  and  leads  mto  a  large  irregular-shaped  space  occupying 
nearly  the  whole  interior  of  the  column-portion,  from  a  thin  exterior 
shell  of  stereom  back  to  and  inclusive  of  the  axial  canal.  The 
whole  of  this  space  is  intensely  affected  with  dense  black  patches  of 
pigment  matter,  breaking  up  into  connected  tube-like  branches,  and 
finally  into  scattered  separate  spores.  Wherever  traversed  by  the 
intruding  body  the  stereom  in  this  column  is  much  altered. 

An  ungymmetrically  enlarged,  more  or  less  barrel-shaped  stem 
portion  is  represented  in  Plate  IV.,  fig.  5.  There  was  evidently  great 
disorganisation  of  the  columnals,  as  in  fig.  2,  but  the  cicatrix '  is 
externally  hidden  by  an  encrusting  growth  of  Polyzoa,  On  slicing 
no  tube  was  cut,  but  an  internal  digitate  cavity  revealed  under  the 
convexity  presented  by  the  front  of  the  figure,  and  near  the  axial 
canal.  In  the  superimposed  hump  of  stereom  the  columnal  sutures 
are  obliterated  in  the  section.  A  general  idea  of  this  cavity,  except 
that  it  is  not  double,  may  be  gained  from  one  of  Von  Graaf  s 
figures,*  which  he  ascribes  to  Myzostoma.  The  infilling  of  this 
cavity  is  of  a  white  colour,  and  does  not  microscopically  present  any 
features  of  interest. 

Plate  IV.,  fig.  6,  is  a  barrel- shaped  enlargement,  with  only  the 
faintest  trace  of  a  cicatrix ;  but  there  is  a  similar  broadening  out  of 
some  of  the  columnals  at  the  expense  of  others,  as  seen  in  figs.  3, 
4,  and  5.  On  slicing,  a  large  triangular  cavity  becomes  evident, 
extending  back  to  and  connected  with  the  axial  canal.  It  is  filled 
with  a  dark  ochreous-brown  deposit.  The  whole  axial  canal  is. 
affected  and  filled  with  a  similar  material.  A  microscopic  section 
reveals  the  fact  that  this  ochreous  in-filling,  both  in  the  cavity  and 
axial  canal,  consists  of  highly  discoloured  secondary  stereom,  con- 
taining broken-up  patches  of  the  olive- yellow  floculent  material,  a. 
few  masses  of  the  dark  pigment  matter,  and  a  large  number  (»f 
scattered  spores  of  a  lighter  colour  than  usual. 

That  the  intruding  body  set  up  considerable  irritation  in  the 
tissues  of  these  Crinoid  stems,  I  think  there  can  be  very  little 
di  )ubt ;  but  whether  or  no  it  was  the  primary  cause  is  open  to 
question.  No  distinct  evidence  exists  of  the  nature  of  the  original 
intruder ;  possibly  it  was  similar  to  one  or  other  of  the  agents 
described  elsewhere.  It  is  hardly  feasible  that  the  fungoid  growth 
prepared  the  openings ;  more  likely  that  its  spores  penetrated  the 
already  open  passages,  and  propagated  there,  so  completing  what 
the  original  intruder  had  commenced. 


•  Palaeontographica,  1885,  xxxi.,  t.  16,  f.  4. 
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Taking  the  whole  of  the  sections  togt^ther,  the  endophytic 
growth  occurs  in  one  or  other  of  the  following  conditions : — 

(i.)  Olive-brown  to  sherry-yellow  flocculent  matter,  very 
plentiful,  and  penetrating  the  stereom  in  all  directions, 
and  may  result  from  the  ultimate  disintegration  of 
No.  2.  ■ 

(2.)  Amorphus  masses  of  pigment  matter  varying  in  colour 
from  deep  amber  brown  to  dense  black,  frequently 
dissolving  wholly  or  more  particularly  around  the 
edges  into  Nos.  4,  5,  and  8. 

(3.)  Sub-dendritic  masses  of  this  pigment  matter,  with 
indistinct  traces  of  No.  5. 

(4.)  Small  bone-lacunae-like  masses  of  No.  2,  usually  of  a 
much  lighter  colour. 

(5.)  Irregularly-shaped  clusters  of  distinctly  formed  globular 
bodies  (?  oospores)  varying  in  colour  from  sherry- 
yellow  to  dense  black,  often  resembling  a  series  of 
tubers  united  by  stolons  or  stoloniferous  roots,  dis- 
solving into  No.  6. 

(6.)  The  globular  bodies  (?  oospores)  in  moniliform  sequence, 
but  without  any  trace  of  stoloniferous  union. 

(7.)  The  same  bodies  often  lying  contiguous  to  one  another 
in  pairs. 

(8.)  The  same  bodies  scattered  singly  in  the  stereom  and 
varying  very  much  in  size. 

The  structures  above  described  are  in  many  w^ays  suggestive  of 
Thallophytes  allied  to  those  described  by  the  late  Professor  P.  M. 
Duncan  as  Paloaachlya  per/orans,  *  and  Achlyites  penetrans,f  and 
the  following  by  myself — Paloeachlya  tortuosa,  X  P-  torquis,  §  Paloe- 
operone  endophytica,\\  and  Palceopede^  Whiteleggei.  The  olive, 
sherry-yellow,  or  amber  flocculent  matter,  black  pigment  masses  and 
globular  bodies,  etc.,  have  been  seen  in  all,  but  in  no  instance  in  the 
Crinoid  stem-portions  have  I  detected  tortuous  tubes  like  those  of 
Achlya  perforans,  P.  tortuosa,  or  P.  torquis,  pin-like  tubes  similar  to 
those  of  Paloeoperone  endophytica,  nor  stoloniferous  chains  of  monili- 
form cells  and  heterospores  as  in  the  alga  Paloeopede  Whiteleggei. 
Theflocculent  matter,  which  accompanies  most  of  these  organisms  dis- 
tributed through  the  surrounding  tissues  of  the  host  is  seen  in  the 
visceral  chambers  of  the  Favosites  containing  PaUeachlya  torquis, 
just  as  it  does  the  stereom  of  the  Crinoid  stems,  and  in  the  visceial 
chambers  of  Stenopora  crinita  containing  the  pin-tubes  of  Paloe- 
operone endophytica. 

*  Quart.  Journ.  Geol.  Soc,  1876,  xxxii  ,  p.  210.  t  Achlya,  Proc.  R.  Soc.  1876,  xxv., 
No.  174,  p.  252.  X  Rec.  Geol.  Survey  N.S.  Wales,  1891.  ii.,  No.  3,  p.  96.  §  Rec.  Austr. 
Mus.,  1899,  iii.,  No.  5,  p.  126.  ||  Rec.  Geol.  Survey  N.  S.  Wales,  1891,  iii'..  No.  3,  p.  9. 
t  Rec.  Austr,  Mus.,  1899,  iii..  No.  5,  p.  127. 
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In  the  Crmoid  stem-portions  the  dark  pigment  masses  are  of 
irregular  outline,  but  also  line  any  chance  cavity,  just  as  Duncan 
describes  similar  lines  in  the  tubes  of  PalceacJdya  perforani^*  often, 
however,  assuming  a  bone-lacunoe-like  to  sub-dendritic  appearance. 
In  the  former  state  the  pigment  masses  are  precisely  similar  to  those 
observed  by  Duncan  in  a  Tasmanian  Thamnastrma.  He  speaks  of 
the  tubes  "  frequently  merged  into  an  irregular  dark  mass  and 
resembled  the  tubuli  of  bone  (Haversian  canals)  passing  into 
lacunae."  t  In  some  of  my  sections  again,  these  lacunse-like  patches 
are  of  a  peculiar  pale  vermilion  tint,  not  unlike  the  infilling  of 
some  of  the  Palceachlya  tubes  in  Calceola,  of  a  "  reddish  tint,"  also 
noticed  by  Duncan.  X 

In  the  absence  of  any  tubular  structure  I  think  it  will  be  more 
satisfactory  to  refer  this  form  to  the  Genus  Achlyites,  as  used  by 
Dr.  A.  Meschinelli.  § 

The  Crinoid  stems  were  collected  by  Mr.  Maitland  at  William- 
bury  Station,  Minilya  River. 


IV.— Palaeoperone  Infesting  the  Visceral  Chambers 
of  Hexagonella. 


The  visceral  chambers  of  both  corals  Hexagonella  dendroidea 
and  H.  (?)  crucialis  are  infested  v^itli  a  fungoid  growth,  in  some  of  its 
characters  quite  in  keeping  with  that  already  described  in  the 
Crinoid  stem -portions.  In  addition,  however,  are  clusters  of  minute 
tubes,  reminding  one  of  those  of  Palceoperone  endophytica.  Both 
the  autopores  and  mesopores  are  occupied  by  this  growth,  but  the 
former  most  so,  and  it  is  more  copious  in  H.  dendroidea  than 
H.  (?)  crucialis.    The  various  phases  assumed  are  as  follows  :  — 

(i.)  A  copious  development  of  the  olive  to  sherry-yellow 
liocculent  matter  containing  minute  brown  grains,  and  here  and  there 
faint,  although  decided,  bifurcating  filaments  running  through  it 
(?  mycelium).  In  the  autopores,  cracks  in  the  infilling  calcite  are 
also  penetrated  hy  this  substance. 

(2.)  Tubes  parallel  or  sub-radiate,  having  a  diameter  of  about 
•04  mm.,  either  transverse  to  or  parallel  to  the  growth  of  the 
autopore  visceral  chambers  (Plate  V.,  fig.  1).  These  are  either  filled 
or  partially  filled  with  the  flocculent  matter  in  various  stages  of 
density,  from  translucent  to  opaque,  and  even  passing  into  the  black 
pigment  condition,  or  they  may  be  empty,  but  surrounded  by  the 
flocculent  matter  (Plate  V.,  fig.  1).  I  have  not  observed  an  instance 
of  the  enlargement  of  one  of  the  tubes  into  a  loculus  at  one  end. 

•Quart.  Journ.  Geol.  Soc.,  1876,  xxxii.,  p.  208.  t  Quart.  Journ.  Geol.  Soc,  1876,  xxxii., 
p.  206.  t  Quart.  Journ.  Geol.  Soc,  1876,  xxxii.,  p.  209,  §  Fuugorum  Foss.  Omnium, 
1898,  p.  10. 
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(3.)  Amorphous  or  irregular  patches  of  dense  brown  to  black 
pigment  matter,  breaking  up  round  the  edges  into  globular  spores 
(?  oospores)  (Plate  V.,  figs.  4  and  5).  This  material  either  clings 
round  the  periphery  of  a  visceral  chamber  (Plate  V.,  fig.  4)  or 
completely  fills  ati  autopore  and  its  adjoining  mesopores,  and  in 
some  cases  these  contiguous  masses  seem  to  have  become  one,  and 
the  intervening  vi^all  tissues  destroyed.  Indeed,  there  are  some 
circular  openings  with  a  diameter  of  one  millimetre  distributed 
throughout  the  corallum  occupied  by  the  pigment  matters  that 
cannot  be  explained  other  than  by  this  hypothesis. 

(4.)  Detached  globular  spores  (?  oospores),  varying  in  size, 
with  an  average  diameter  of  '02  mm.,  black,  brown,  or  even  red, 
either  singly  (Plate  V.,  fig.  3),  in  clustei's  (Plate  V.,  figs.  4,  5), 
united  in  pairs  (Plate  V.,  fig.  3),  or  forming  sub-dendroid  masses 
(plate  v.,  fig.  8),  or  apparently  arranged  in  linear  series  (Plate  V., 
figs.  6,  7). 

(5.)  In  one  particular  section  three  of  these  spores  are  to  be 
seen  attached  to  the  ends  of  the  tubes  more  or  less  after  the  manner 
of  PalcBoperone  endophytica  (Plate  V.,  fig.  2). 

It  may  be  noted  that  the  tubes  in  question  do  not  penetrate  the 
tissues  of  these  corals  like  those  of  some  species  of  Palceachlya,  but 
are  simply  resting  tubes  similar  to  those  of  Palceoperone.  For  this 
reason  the  endophyte  of  Hexagonella  is  referred  provisionally  to  that 
genus. 

In  conclusion  I  would  like  to  point  out  that  in  some  of  Waagen 
and  Wentzel's  figures  of  Hexagonella,  from  the  Salt  Ra.nge,  the 
corrallites  contain  black  spots  and  patches,  closely  resembling  the 
appearance  of  the  endophytic  form  under  description.  These  may 
be  only  patches  of  matrix,  on  the  other  hand,  they  may  be  of  the 
nature  of  Palceoperone.  I  make  this  suggestion  for  what  it  may  be 
worth;  it  is,  however,  significant,  as  I  have  elsewhere  pointed  out, 
that  the  corrallite  tissues  of  another  Salt  Eange  species  Geinitzella 
columnaris,  Schl.,  sp.,*  do  unquestionably  exhibit  penetrating  tubes 
similar  to  those  of  Palceachlya  penetrans,  and  P.  torquis.  The 
Hexagonella  referred  to  is  H.  ramosa,  W.  &  W.  f 

I  am  indebted  to  my  colleague,  Mr.  T.  Whitelegge  for  the 
various  measurements  of  these  minute  organisms. 


*  Salt  Eange  Foss.  (Pal.  Ind.)  1883,  i.  Pt.  6,  t.  115,  f.  1.        f  I^id,  t.  106,  f.  3  and  4. 
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PLATE  I. 


Chondrites,  sp. 

I.  — Portion  of  shale  with  impressions  of  a  Chondrites-like  plant. 

Crustacean  (?)  Track. 

2.  — Moniliform  or  beaded  track  in  sandy  shale,  possibly  that  of  a 

Crustacean. 

Productus  tenuistriatus,  De  Vern  (?),  var.  Foordi,  Eth.  fil. 

3.  — Ventral  valve  with  costse. 

4.  — Ventral  valve  more  or  less  decorticated  with  small  alar  ex- 

pansions. 

Seminula,  sp.  ind. 

5.  — Ventral  valve  with  laminse  of  growth. 

Spirifera  Hardmani,  Foord. 

6.  — Ventral  valve  showing  area,  etc. 

7.  — Another  and  st  )nter  specimen.    The  smaller  valve  I  am  inclined 

to  refer  to  S.  musakhleyensis,  Dav. 

Spirifera  lata,  McCoy  (?). 

8.  — A  ventral  valve,  probably  a  variety  of  this  species. 

Spirifera,  sp.  ind. 

9.  — Dorsal  valve  of  an  alate  Spirifer. 

Strophalosia,  sp.  ind. 
10. — A  ventral  valve  exfoliated,  possessing  a  silky  appearance. 

II.  — Interior  of  a  ventral  valve,  exhibiting  the  area,  narrow  deltidium 

and  teeth. 

12.  — Interior  of  a  dorsal  valve,  displaying  the  dental  sockets, 

Ptyckomphalina  Maitlandi,  Eth.  fil. 

13.  — View  of  a  medium-sized  specimen,    exhibiting    five  whorls 

sculpture,  and  band. 

14.  — A  larger  but  imperfect  individual  displaying  the  mouth. 

15.  — A  portion  of  the  band  of  Fig.  13,  enlarged. 


Plate  II. 
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PLATE  II, 


AULOSTEGES  BARACOODENSIS,  Eth.  Jil. 

Fig.  1. — Ventral  valve,  showing  the  concentric  latilaminae  and  scattered 
broken  spine  bases. 

„    2. — The  dorsal  valve  and  ventral  area  with  its  narrow  annulate  del- 
tidium. 

„    2a.— The  deltidium  enlarged. 

Productus  semireticulatus,  Martin,  sp. 
„    3. — Portion  of  a  worn  ventral  valve. 
„    4. — Dorsal  view  of  the  same  specimen.    (Fig.  3.) 
„    5. — Side  view  of  the  same.    (Fig.  3.) 

Spirifera,  sp.  ind. 
„    6. — Interior  of  the  dorsal  valve,  PI.  1,  Fig.  9. 

Spirifera  Hardmani,  Foord. 
„    7. — Ventral  valve ;  exterior  view  of  PI.  1,  Fig.  6. 
„     8. — Ventral  valve  ;  exterior  view  of  PI.  1,  Fig.  7. 
„     9. — Ventral  valve,  exhibiting  the  V-shaped  latilaminae. 


Plate  III. 
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PLATE  III. 


Hexagonella  (?)  CRUCiALis,  HudUston,  sp. 
.   1. — Portion  of  a  four-rayed  somewhat  weathered  corallum. 

Spirorbis  ambiguus,  Fleming. 

2.  — A  tube  adhering  to  a  valve  of  Cleiothyris  macleayana. 

AvicuLOPECTEN  TENuicoLLis,  Dana. 

3.  — A  more  or  less  complete  valve,  displaying  the  radiating  costse, 

and  transverse  imbricating  laminae. 

4.  — Portion  of  a  smaller  valve  showing  the  interpolated  ribs  and 

imbricating  laminae. 

Cleiothyris  macleayana,  var.  baracoodensis,  Eth.  fil. 

5.  — View  of  the  dorsal  valve,  showing  outline. 

6.  — Ventral  valve  and  portion  of  another. 

7.  — Dorsal  valve  with  remains  of  sculpture. 

8.  — The  united  valves,  the  nearly  flat  ventral  above. 

9.  — The  same  specimen  (Figs.  5  and  8)  seen  from  the  side. 

Cleiothyris  macleayana  Eth.  fil. 

10.  — A  slightly  concave  ventral  valve. 

11.  — Dorsal  valve  with  a  portion  of  the  test  worn  away,  showing  a  part 

of  one  of  the  spiral  cones. 

12.  — An  almost  flat  ventral  valve. 

13.  — Ventral  valve  with  the  concentric  spinose  laminae  well  shown. 

14.  — Interior  of  the  same  valve  (Fig.  13). 

15.  — Interior  of  another  ventral  valve. 

15a. — Side  view  of  a  portion  of  Fig.  15,  displaying  the  hooked  teeth. 

16.  — The  conjoined  valves  seen  from  the  front,  the  convex  dorsal  above. 

17.  — The  conjoined  valves  (Fig.  16)  seen  from  the  cardinal  aspect,  the 

flat  ventral  above. 

18.  — Conjoined  valves  of  a  much  flattened  individual,  the  flat  ventral 

above. 

19.  — Interior  of  the  dorsal  valve. 

20.  — Spine  bases  protruding  from  the  concentric  shell  laminae  enlarged. 

Semintjla,  sjp.  ind. 

21.  — Side  view  of  the  united  valves  (PI.  1,  Fig.  5). 

PRODUCTUS  TENUISTRIATUS,  De  Vem,  VAR,  FoORDI,  Eth.  fil. 

22.  — Ventral  valve  showing  slight  alar  extremities  to  the  cardinal 

margin. 


Plate  IV. 
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PLATE  IV. 


Enlarged  Crinoid  Stem-portions. 

Fig.   1. — An  open  cicatrix,  somewhat  quadrangular  in  outline,  and  deformed 
columnals. 

„  2. — A  slightly  enlarged  stem-portion,  a  closed  cicatrix,  and  the  sutures 
of  the  columnals  greatly  deflected  from  their  normal  course, 

„  3. — An  irregularly  enlarged  stem-portion  which  seems  to  have  been 
attacked  in  two  places.  Above  is  a  slightly  marked  cicatrix, 
but  below,  the  enlargement  is  without  an  opening  of  any  kind  ; 
great  disorganisation  of  the  columnals  has  taken  place. 

„    4. — An  almost  bilaterally  symmetrically  enlarged  portion,  with  several 
cicatrices,  more  or  less  closed. 

„  5. — Barrel  shaped  stem-portion,  with  great  columnal  disorganisation. 
The  cicatrix  is  covered  by  an  encrusting  Polyzoon. 

„  6. — A  somewhat  barrel-shaped  enlargement,  with  the  faintest  trace  of 
a  cicatrix. 

„  7.  -  Section  prepared  for  the  microscope  from  the  specimen  illustrated 
in  Fig.  6.  Both  the  cavity  and  axial  canal  are  infested  by  the 
Endophyte — x.  3. 

„  8. —  A  similar  section  prepared  from  the  subject  of  Fig.  4.  The 
opening  is  shown  at  the  right  centre  and  an  infection  of  nearly 
the  whole  of  the  interior  of  the  stem-portion — x,  3. 

9.— A  third  section  prepared  from  the  stem-portion  represented  in  Fig. 
1.  The  opening  is  seen  on  the  right  centre  and  along  the 
sutures  between  the  columnals,  and  in  the  axial  canal  are 
evidences  of  the  Endophyte's  work.  This  is  also  shown  in 
certain  parallel  longitudinal  lines  passing  through  the  cavity 
and  the  columnals — x  3. 


Plate  V. 
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PLATE  V. 


Pal^operone  endophytic  a,  Eth.fil. 

.  1. — Transverse  section  of  a  cavity  (?  enlarged  autopore)  in  Hexagonella 
dendroidea,  Hudleston,  showing  both  full  and  empty  parallel 
and  sub-parallel  tubes — x  60. 

2.  — A  number  of  tubes  forming  portion  of  a  more  or  less  radiate  mass 

from  the  transverse  section  of  an  autopore  of  U.  dendroidea, 
with,  at  the  upper  ends  of  three  of  the  tubes,  protruding  spores. 
The  tubes  are  filled  with  the  olive  flocculent  matter — x  60. 

3.  — Transverse  section  of  a  portion  of  an  autopore  of  H.  dendroidea,  in 

which  four  large  spores  are  visible,  a  pair,  and  two  single 
ones.  I'hese  are  of  a  dense  black  colour,  and  protruding  from 
the  lower  of  the  central  pair  is  a  short  stolon — x  500. 

4.  — A  slightly  oblique  section  of  autopores  and  mesopores  of  H. 

dendroidea,  showing  masses  of  pigment  matter  in  two  of  the 
angles  of  an  autopore,  and  nearly  filling  a  mesopore  ;  in  both 
instances  breaking  up  into  spores — x  250  (about). 

5.  — A   similar  section  from   the  same  species,  in   which  the  dis- 

integration of  the  pigment  matter  has  gone  a  step  further — 
X  250  (about). 

6.  — Pigment  matter  and  spores  from  a  transverse  autopore  section  of 

H.  dendroidea,  arranged  generally  in  linear  series — x  250 
(about) . 

7.  — Another  like  section  to  that  given  in  Fig.  6,  but  in  which  the 

linear  arrangement  is  more  marked— x  250  (about). 

8.  — An  oval  autopore  in  transverse  section  (H.  dendroidea)  in  which 

the  pigment  matter  has  assumed  a  dendroid  appearau'-e,  the 
branches  being  composed  more  or  less  of  stolons  and  spores  in 
linear  series — x  250  (about). 

All  the  figures  in  this  plate,  and  Figs.  7-9  in  Plate  IV.,  are  from  care- 
executed  drawings  by  Mr.  Edgar  R.  Waite. 
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NOTES  ON  THE  COUNTRY 


BETWEEN 


EDJUDINA  AND  YUNDAMINDEEA. 


The  country  between  Edjndina  (Lat.  29^  44'  40"  S.)  and 
Yundamindera  (The  Granites)  was  examined  by  myself  in  the 
early  part  of  the  year.  Leaving  Niagara,  the  route  via  Yerilla  was 
followed.  No  mining  was  going  on  at  Yerilla,  hence  very  little  was 
to  be  seen  of  the  conditions  of  affairs  prevailing  underground. 

Mount  Cay  (W  11),  a  low  though  conspicuous  rise,  situated 
some  distance  to  the  south-west  of  the  Yerilla  townsite,  is  formed  of 
a  somewhat  siliceous  lateritic  ironstone  of  the  type  prevailing  in  the 
district.  No  section  was  seen  showing  the  rock  upon  which  the  bed 
rests. 

To  the  south-eastward  the  Mount  Catherine  Range,  upon  the 
most  conspicuous  summit  of  which  is  situated  Trig.  Station 
W  19,  consists  of  diabase.  The  di;ibase  is  intersected  by  dykes  of 
granite  as  shown  in  a  traverse  from  Catherine  Range  to  Lake  Raeside. 


SECTION  FROM   CATHERINE    RANGE        TO      LAKE    RAESIDE  /^^'a.--./ 

Fig.  1. 

Some  of  these  dykes  pass  gradually  into  coarse  felspar  porphyry 
(4426,  4423).  Further  to  the  eastward  the  granite  gives  place  to 
greenstone  schists,  associated  with  which  are  bands  of  breccia 
(4398),  which  may  possibly  be  of  volcanic  origin. 


GENERAL. 
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These  greenstone  schists  are  trti versed  by  diabase  (?)  dykes,  a 
good  section  of  one  of  these  being  exposed  in  the  cliffs  surrounding 
a  small  rocky  island  in  the  bed  of  Lake  Raeside,  bearing  211°  from 
Mount  Catherine.  The  dyke  exposed  on  the  eastern  side  of  the  island 
has  a  strike  of  255",  is  vertical,  and  about  three  feet  in  thickness. 
There  are  no  sections  visible  which  clearly  prove  the  relation 
which  the  dyke  rocks  bear  to  the  massive  diabase  of  Mount  Catherine, 
though  the  impression  left  on  the  mind  is  that  they  are  part  of  the 
same  igneous  mass,  and  that  the  greenstone  schists  are  much  older. 

Near  the  lake  some  low  bluffs  show  a  thin  covering  of  laterite 
resting  upon  the  weathered  greenstone. 

The  Mount  Catherine  Reef,  which  was  opened  up  in  the  early 
days,  stands  out  boldly  upon  the  surface,  with  an  average  strike  of 
188  degrees.  The  reef,  a  pure  white  quartz,  is  vertical,  and,  as 
measured  in  the  crosscut  which  had  been  23ut  in  across  the  vein 
some  distance  below  the  surface,  attains  a  tiiickness  of  about  12 
feet.    The  reef  has  a  considerable  horizoutal  extent. 

From  Yerilla  to  Yilgangi  the  road  wends  generally  south-east 
but  few,  if  any,  sections  of  the  underlying  rocks  are  exposed  en 
route.  Between  Yilgangi  and  the  well  about  three  miles  west  from 
Yarri  (New  Edjudina),  no  sections  of  the  underlying  rocks  were 
Tisible. 

YARRI  (NEW  EDJUDINA). 

The  mining  centre  of  Yarri  (or  New  Edjudina)  is  situated 
about  six  miles  west  of  Edjudina.  The  relative  situations  of  these 
will  be  found  by  a  reference  to  the  geological  map  attached  to  this 
report,  or  the  lithograph  (L  50)  issued  by  the  Department  of 
Mines. 

The  country  rock  consists  of  a  massive  greenstone  (diabase), 
some  portions  being  very  coarse  in  texture  (4417),  penetrated  by 
bosses  of  granite  (4421),  from  which  dykes  of  aplite  (4420) 
emanate.  The  Government  well  has  been  sunk  in  granite.  The 
quartz  reefs  traverse  both  the  granite  and  the  greenstone,  as  is  well 
shown  on  the  geological  map.  The  reefs  occurring  in  the  granite, 
however,  are,  when  viewed  as  a  whole,  approximately  parallel  to 
one  another,  and  trend  generally  north-west.  The  reefs  in  the 
greenstone  strike  at  varying  angles,  although  when  their  position  is 
laid  down  on  a  map  a  general  east  and  west  trend  may  be  detected. 

Whatever  may  be  the  date  of  the  intrusion  of  the  granite,  it  is 
quite  clear  that  the  formation  of  the  auriferous  quartz  reefs  took 
place  much  later. 

The  matrix  of  the  reef  in  the  Wallaby  G.M.L.  581  is  a  trans- 
muted granite,  an  analysis  of  which  is  shown  in  the  Table  I.  herewith, 
A  microscopic  examination  of  this  granite  shows  that  the  rock  has 
undergone  considerable  dynamic  alteration. 
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Table  I. 


Analyses  of  Bocks. 


Geological  Museiim  Number 

4,426 

4,419 

4,417 

4,425 



Specific  Gravity 

2-64 

2-67 

3^04 

304 

Silica,  SiO,   

70-82 

71^55 

46-55 

4806 

Carbonic  anhydride,  CO  2 

•40 

Nil 

Trace 

1^03 

Phosphoric  anhydride,  P2O5 

Trace 

Trace 

•06 

Trace 

Titanic  oxide,  TiO.^   

•35 

•74 

112 

•90 

Combined  Water,  HgO 

•27 

•55 

1-31 

•59 

Soda,  Na^O   

5-57 

4-98 

1^50 

2^5a 

Potash,  K2O  

1-94 

1^56 

•33 

•27 

Magnesia,  MgO 

•87 

107 

9^80 

XJlUlxif  V-^ tl\_/            ...  ... 

2*20 

1  •7Q 

10-56 

±±01 

Manganese  protoxide,  MnO . . . 

•13 

•39 

•45 

•59- 

XlUll  jJlUuv^A-lLlt?,  JO           ...  ... 

1  -73 

I/O 

1-58 

8"79 

10-37 

Iron  peroxide,  FCjOg 

•51 

•77 

319 

•8^ 

Alumina,  AI2O 3 

15^56 

14-82 

15-36 

16-21 

Pyrites,  FeS  2  :  Iron,  Fe 

•09 

•13 

1  Trace  \ 

•16 

Sulphur,  S  ... 

•11 

•15 

i  I 

•18 

Hygroscopic  Water, 

•05 

•21 

•29 

•10 

100-60 

100-29 

99^31 

99^89 

Analyst     ...  ^ 

E.  S. 

0.  C. 

E.  S. 

E.  S. 

Simpson. 

Williams. 

Simpson. 

Simpson. 

4426. — Felspar  porphyry.  Mount  Catherine  Range,  Trig. 
W  19,  Yerilla,  North  Coolgardie  Goldfield. 

4419. — Transmuted  granite.  Wallaby  G.M.L.  581r.  Yarri, 
North  Coolgardie  Goldfield. 

4417. — Coarse  diorite.    Yarri,  North  Coolgardie  Goldfield. 

4425.— Diabase.    Mt.  Malcolm,  Mt.  Margaret  Goldfield. 

Wallaby  North  G.M.L.  579ii. — Near  the  southern  end  of 
the  lease  a  v«irtical  shaft  has  been  sunk  through  granite  to  a  de].th 
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of  60  feet,  and  from  the  bottom  a  drive  has  hven  put  in  for  a  dis- 
tance of  10  feet,  at  which  point  the  reef  opened  in  the  adjoining 
lease  on  the  south  was  met  with.  The  reef  has  been  pierced  for  a 
distance  of  14  feet,  and  at  the  date  of  my  visit  the  whole  thickness 
had  not  been  ascei-tained.  The  reef  had  a  slight  underlie  to  the 
east. 


SECTION  OF  REEF  IN  THE  WALLABY  NORTH  G.M.L.579R 

Fig.  2. 

The  country  rock  between  the  shaft  and  the  reef  is  permeated 
with  quartz  leaders,  which  vary  from  }in.  to  |in.  in  thickness ; 
some  of  these  are  said  to  contain  more  or  less  gold.  In  the  shaft 
are  a  few  veins  of  quartz  intersecting  the  granite. 

In  June,  1903,  21  tons  of  ore  from  this  lease  yielded  2r80ozs. 
of  gold,  being  at  the  rate  of  r04ozs.  per  ton. 

Wallaby  Central  G.M.L.  580r.— The  reef  worked  in  lease 
579r  enters  the  Wallaby  Central,  and  traverses  the  whole  length 
-of  the  property.  At  285  feet  from  the  southern  boundary  of  580r, 
a  trench  has  been  put  in  across  the  reef,  and  exposes  a  width  of 
24  feet  of  quartz.  One  hundred  feet  from  the  trench  is  another  18 
feet  in  width,  showing  the  following  section : — 


A    SUATV    quArtTz  ^, 

B      SCRICITIC  QUARTZITE 

C      SLATY  QUARTZ    ANO    SCFUCITIC  qUAWTZlTE  . 

SECTION  IN  WALLABY  CENTRAL       G-M.L.  5  8' 


Fi<!. 
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Distant  181  feet  from  tue  first-nuMitioned  trench  is  a  shaft  91 
feet  deep.  The  shaft,  which  has  a  sliglit  underlie,  has  been  put 
down  on  the  foot-wall  of  the  reef.  Several  leaders  are  passed 
through  in  the  shaft.  The  owners  of  the  property  intend  opening 
out  on  the  reef  when  a  depth  v»f  100  feet  has  been  attained. 

Near  the  southern  end  of  the  lease  a  shaft  has  been  put  down 
to  a  depth  of  35  feet,  which,  at  the  date  of  my  visit,  was  inacces- 
sible. 

WALLA.BY  G.M.L.  581r. — Upon  this  lease  there  are  four  distinct 
lines  of  reef  outcropping,  three  of  which  traverse  the  whole  length 
of  the  property  from  north  to  south.  Operations  at  the  date  of 
my  visit  were  confined  to  the  easternmost  reef,  upon  which  three 
shafts  had  been  sunk,  known  respectively  as  No.  1  shaft.  Turner's, 
and  No.  2  shaft. 

The  following  section  is  exposed  in  No,  2  shaft,  which  is  418 
feet  from  the  north  boundaiy  of  the  lease: — 


SECTWH  OFRCEF  IN  N02  SHAFT   WALLABY  G.M.L.58I  " 

Fifi.  4. 


The  shaft  had  been  sunk  to  depth  of  77  feet  from  the  surface 
in  granite.  The  bold  reef  peters  out  at  a  depth  of  22  feet  from  the 
brace.  From  the  foot  of  the  shaft  a  crosscut  has  been  carried  36 
feet  eastward,  through  a  rudely  foliated  granite  with  quartz  leaders 
lalong  the  planes  of  foliation ;  the  cn^sscut  has  been  carried  along  a 
joint  for  the  whole  distance. 
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What  is  known  as  Turner's  shaft  is  situated  226  feet  from 
No.  1  shaft.  The  shaft  had  been  carried  down  to  a  vertical  depth 
•of^60  feet.    The  following  section  is  exposed, in  the  shaft:— 


SECTION    IN  TURNER'S    SHAFT      WAUuABV  G.M.I-.56)'* 


Fig.  5. 

From  tlie  foot  of  the  shaft  a  crosscut  has  been  put  for  a 
distance  of  65  feet,  through  nothing  but  transmuted  granite, 
traversed  by  quartz  leaders,  running  in  all  directions.  The  drive  is 
said  to  be  practically  barren,  assays  yielding  no  gold.  At  the  face 
of  the  crosscut  the  country  rock  is  getting  much  harder,  and  carries 
a  little  pyrites.  At  the  date  of  my  visit  the  face  of  the  crosscut  was 
about  20  feet  from  the  middle  reef.  Five  feet  north  of  Turner's 
shaft  is  what  is  known  as  No.  3  costeen,  exposing  42  feet  of  quartz; 
150  feet  further  south  is  No.  2  costeen,  in  which  eight  feet  of  quartz 
have  been  opened  up ;  and  161  feet  further  is  what  is  known  as 
No.  1  shaft.  This  shaft  has  been  sunk  to  a  vertical  depth  of  55 
feet;  from  the  foot  a  crosscut  goes  to  the  east  for  a  distance  of  34 
feet.  The  crosscut  has  been  carried  through  transmuted  granite, 
intersected  by  quartz  veins  ramifying  in  all  directions  ;  these,  how- 
ever, are  said  to  carry  no  gold. 

A  costeen  of  42  feet  in  length  has  been  opened  up  129  feet 
south  of  No.  2  shaft ;  it  exposes  42  feet  of  quartz,  which,  however, 
only  extends  to  a  depth  of  three  feet  below  ground.  This  crosscut 
is  325  feet  from  the  southern  boundary  of  the  lease.  The  reef 
•opened  up  extends  along  the  surface  for  a  distance  of  900  feet 
within  the  boundary  of  the  lease,  and  can  be  traced  along  the 
surface  to  the  south  through  leases  582,  591,  587,  and  585. 

Wild  Dog  Gr.M.L.  582r. — Two  shafts  have  been  put  down  on 
the  lease.  Tlie  easternmost  shaft  has  been  put  down  on  the 
underlie  for  a  short  distance,  but  very  little  stone  is  showing.  The 
westernmost  shaft  is  25  feet  in  depth,  and  has  been  put  down 
between  two  reefs,  which  are  about  35  feet  apart.  From  the  foot 
of  the  shaft  a  crosscut  has  been  put  in  to  the  west  for  a  distance  of 
16  feet. 


11 


Just  at  the  mouth  of  the  crosscut  a  quartz  reef  of  about  one 
foot  in  thickness  was  encountered,  whilst  at  the  face  a  little  quartz 
is  showing;  but,  from  what  can  be  seen,  it  does  not  appear  to  be 
very  thick.  The  stone  is  said  to  assay  from  17  to  18dwts.  of  gold 
to  the  ton.  The  eastern  crosscut  has  been  continued  for  a  distance 
of  19  feet  through  nothing  but  transmuted  granite  of  the  usual 
type. 

Eecord  G-.M.L.  587fi.— The  boundary  between  the  granite 
and  the  diabase  runs  through  the  centre  of  this  lease.  The  ground 
has  been  exploited  by  means  of  a  vertical  shaft  37  feet  6  inches  in 
depth,  and  situated  near  the  south-eastern  angle  of  the  lease. 

The  shaft  has  been  sunk  in  decomposed  diabase,  and  from  the 
foot  a  drive  has  been  put  in  to  the  west  for  a  distance  of  14  feet 
through  nothing  but  country  rock.  The  western  drive,  eight  feet  in 
length,  traverses  similar  country.  From  a  point  45  feet  distant 
from  the  shaft,  a  costeen  199  feet  m  length  has  been  opened  out  to 
the  west,  with  the  object  of  exposing  the  country.  The  deepest 
part  of  the  costeen  is  four  feet.    No  reef  was  located  in  the  trench. 

A  crushing  of  16*50  tons  of  stone  from  this  lease  during  June, 
1903,  yielded  33-31ozs.  of  gold,  being  at  the  rate  of  2  02ozs.  per 
ton. 

Queen's  Birthday  G-.M.L.  585r. — A  shaft  has  been  sunk 
alongside  the  reef  to  a  vertical  depth  of  50  feet.  The  reef,  which  is 
about  11  feet  thick  at  the  outcrop,  trends  practically  north  and 
south.  The  stone  is  a  glassy  quartz,  of  the  nature  which  seems 
characteristic  of  the  reefs  in  the  diabase  country  of  this  district ; 
the  stone  carries  a  little  iron  pyrites.  It  is  intended  to  put  in  a 
crosscut  at  the  foot  of  the  shaft  to  intersect  the  reef  at  that  depth. 

A  trial  crushing  of  10  tons  from  this  reef  during  1902 
yielded  gold  at  the  rate  of  23ozs.  IBdwts.to  the  ton  of  quartz.  The 
official  records  show  that  33  tons  were  crushed  during  the  early 
part  of  1903  for  105"00ozs.,  being  at  the  rate  of  3T8ozs.  per  ton. 

Queen's  Birthday  South  G.M.L.  614r.— Towards  the 
northern  end  of  the  lease  a  shaft  had  been  put  down  to  a  vertical 
depth  of  about  48  feet.  At  the  foot  of  the  shaft  there  is  about  one 
foot  of  quartz  of  the  usual  tyj)e  showing.  Near  the  southern 
boundary  of  the  lease  is  a  shallow  prospecting  shaft  about  24  feet 
deep;  but,  bevond  a  few  irregular  quartz  stringers,  no  reef  appears 
to  have  been  met  with  in  sinking. 

Sixty  tons  were  crushed  from  this  lease  during  April,  1903,  for 
39'87ozs.  of  gold,  being  at  the  rate  of  'GGozs.  per  ton. 

Novitiate  G.M.L.  630r. — A  shaft  has  been  sunk  vertically 
through  diabase  country  for  a  depth  of  27  feet  6  inches.  At  22  feet 
is  a  small  quartz  leader ;  from  the  foot  of  the  shaft  a  drive  goes 
east  about  15  feet,  and  exposes  a  quartz  vein  of  about  six  inches, 
dipping  to  the  east  at  an  angle  of  45  degrees. 


12 


19  25028.  of  gold  were  obtained  from  specimens  from  this 
mine  during  1902. 

Wise  Step  G.M.L.  641r.— A  vertical  shaft  had  been  put  down 
to  a  depth  of  37  feet  6  inches  through  diabase  countr3\  The 
owners  of  the  property  contemplate  continuing  the  shaft  to  a  depth 
of  80  feet  witli  the  object  of  intersecting  the  reef,  which  outcrops  at 
44  feet  from  the  shaft,  by  means  of  a  western  crosscut. 

Beatrice  G.M.L.  632r  (376e).  — Upon  this  property  there  are 
five  distinct  quartz  veins  outcropping;  several  shafts  have  been 
sunk,  and  a  fair  amount  of  work  carried  out. 

On  what  may  be  called  the  main  reef  two  shafts  have  been 
sunk  about  155  feet  apart.  The  northernmost  shaft.  No.  1,  has 
only  attained  a  verticil  depth  of  23  feet.  At  the  south  end  of  the 
shaft  there  are  about  6  tu  18  incihes  of  quartz  showing.  At  about 
10  feet  from  the  surface  a  fair  amount  of  work  has  been  done,  and 
a  good  deal  of  stone  taken  out.  A  drive  has  been  put  in  about 
15  feet  to  the  south  ;  just  where  the  drive  leaves  the  shaft  about  a 
foot  of  quartz  is  exposed,  and  at  the  face  a  like  thickness  of  glassy 
quartz.  From  this  shaft  about  14  tons  of  quartz  crushed  about 
18dwt.  to  the  ton  at  the  Neta  battery  at  Edjudina.  The  south,  or 
No.  2,  shaft  has  a  vertical  depth  of  37  feet.  The  reef  exposed  is 
vertical.  From  the  outcrop,  near  the  sliaft,  about  50  ounces  of  gold 
have  been  dollied  by  the  previous  holders  of  the  ground  some  years 
iigo.  At  the  southern  end  of  the  shaft  a  drive  has  been  put  in  for 
about  10  or  12  feet,  and  at  the  face  about  two  feet  of  quartz  is 
showing,  iiighteen  inches  of  quartz  is  showing  at  the  north  side  of 
the  shaft.  About  50  feet  north  of  the  shaft  the  reef  has  been 
worked  from  the  surface  down  to  a  depth  of  ubout  20  feet  by  the 
previous  holders  of  the  ground. 

What  is  known  as  the  western  reef  lies  some  distance  from  the 
one  last  described.  Its  position  is  fixed  by  the  following  bearings  :  — 
No.  1  shaft,  89°  ;  No.  2  shaft,  127^.  This  reef  has  been  worked  by 
the  previous  owners  of  the  property.  A  shaft  has  been  put  down  to 
a  depth  of  about  34  feet,  on  a  slight  easterly  underlie.  From  the 
foot  of  the  shaft  a  drive  10  feet  north  shows  : — 

Diabase  ;  quartz,  three  inches  ;  formation,  eight  inches  ;  quartz, 
nine  to  ten  inches  ;  diabase.  At  the  south  end  of  the  shaft  the 
following  is  exposed  :— Diabase;  quartz,  six  iuciies  r  formation,  six 
inches;  quartz,  14  inches ;  diabase. 

About  80  feet  to  the  west  of  this  is  another,  which  has  just 
been  opened  on  thf  surfac(^ ;  no  work  has  been  done  upon  it.  Sixty 
feet  east  of  the  main  reef  is  another  parallel  vein  having  a  width  of 
from  12  to  13  feet,  as  shown  on  the  surface.  Beyond  laying  bare 
the  stone  no  further  work  has  been  done. 
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The  following  are  the  official  returns  from  this  lease: — 


Beatrice  Gr.M.L.  622r. 


Year. 

Oi*e  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

tous. 

ozs. 

ozs. 

1902   

1400 

1310 

0-93 

1903  to  30th  June  ... 

24-00 

21-31 

0-89 

Total   

3800 

34-41 

091 

To  the  south  of  this  lease  is  a  claim  (not  shown  on  the  map) 
held  by  Messrs.  Byers  and  Co.  An  underlie  shaft  has  been  put 
down  to  the  east,  at  an  angle  of  about  45  degrees,  for  a  distance  of 
15  feet.  The  shaft  had  been  sunk  upon  a  vein  of  about  five  inches 
in  thickness,  which,  however,  had  petered  out  at  the  foot  of  the 
shaft.  The  country  rock  is  diabase  of  the  type  prevailing  in  the 
district. 

A  traverse  from  Yarri  to  Mount  Walbrook  (W  9)  showed  the 
staple  formation,  after  getting  clear  of  the  granite,  to  consist  of 
greenstone  schists,  and  the  large  quantity  of  quartz  debris  with 
which  the  surface  was  strewn  in  places  seemed  to  indicate  that  there 
must  be  quartz  veins  associated  with  the  schists. 

Mount  Walbrook  consists  of  a  ridge  of  laminated  quartzite, 
striking  333°.  The  quartzite  is  about  8  to  10  feet  thick,  and  is 
vertical ;  it  carries  a  little  brown  hematite  of  the  usual  type. 

The  granite  of  Yarri  gives  place  to  greenstone  schist  as  the 
mining  centre  of  Edjudina  is  approached. 


EDJUDINA. 

The  mining  centre  of  Edjudina  is  of  interest  in  that  a  virtually 
continuous  line  of  reefs  has  been  proved  to  extend  in  a  north-west 
and  south-east  direction  for  a  distance  of  about  10  miles,  and  has 
been  worked  more  or  less  along  the  whole  line.  The  width  of  the 
belt  embracing  the  auriferous  quartz  reefs  nowhere  exceeds  20 
chains. 


14 


So  far  as  may  be  seen  the  reefs  consist  of  exceptionallj 
lenticular  veins  of  quartz  occurring  along  the  planes  of  foliation  of 
the  schist,  thus  : — 


SECTION  SHEWING  THE  MODE   OF  OCCURRENCE 
OF  THE     EDJUOINA    QUARTZ  REEFS. 
Fig.  6. 

About  two  miles  to  the  north-east,  and  parallel  to  the  auriferous 
quartz  reefs,  is  a  long  razor-backed  ridge  formed  of  the  laminated 
hematite-bearing  quartzites  (cherts  ?)  which  can  be  followed  for 
about  15  miles  in  the  vicinity  of  Edjudina.  The  width  of  this  belt 
of  laminated  quartzite  is  about  15  chains,  and  it  is  made  up  of  a 
series  of  remarkably  attenuated  lenses,  each  of  great  horizontal 
extent.  Several  bands  of  quartzite  occur  within  a  few  chains  on 
either  side  of  the  auriferous  quartz  reels,  and  can  be  followed  with 
very  little  interruption  along  the  known  extent  of  the  auriferous 
series.  Wherever  these  quartzites  can  be  seen  in  sections,  they  are 
either  vertical  or  are  inclined  at  high  angles  to  the  north-east,  no 
lower  dip  than  H8°  having  been  observed.  The  ridge  upon  which 
Yabboo  Hill  (E  36)  is  situated  extends  for  about  five  or  six  miles, 
and  is  made  up  of  three  bands  of  hematite  quartzite.  The  band 
upon  which  the  trig,  station  has  been  built  is  the  most  ferruginous. 
The  central  baud  is  about  10  to  15  feet  thick,  and  very  much  con- 
torted thus : — 


CONTORTED       HEMATITE  QUARTZITE* 

Y  A  BOO      HI  I,  L_ 

Fm.  7. 

The  quartzites  are  all  enclosed  in  a  slaty  cleaved  rock,  of  a 
nature  which  it  is  impossible  to  determine  owing  to  the  extensive 
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surface  decomposition  it  has  undergone.  The  rock,  however,  has 
the  appearance  of  being  a  bleached  greenstone  schist.  The  southern 
end  of  the  ridge  disappears  gradually  into  the  low  ground  to  the 
Bouth.  The  summit  of  Yabboo  Hill  (E  36)  is  by  aneroid  200  feet 
above  the  trig,  station  E  35  at  Edjudina  soaks. 

The  laminated  quartzites  range  from  an  almost  pure  quartz, 
through  varieties  of  beautifully  banded  jaspers,  to  what  appears  to 
the  eye  to  be  a  practically  pure  hematite. 

Table  II.  gives  analyses  of  six  typical  varieties  of  the 
Edjudina  iron  ores. 

Table  II. 

Analyses  of  Iron  Ores  from  Edjudina  (by  E.  S.  Simpson). 


Geological  Museum  Number. 


4402. 


4404. 


4406. 


4408, 


Metallic  Iron,  Fe  

37-38 

25-86 

26^69 

3345 

3833 

22^85 

Silica,  SiO.^  

45-05 

60-82 

59-55 

51-76 

43-10 

61-19 

Sulphuric  anhydride,  SO 3 
Phosphoric  anhydride, 

•08 

•067 

-096 

-085 

•062 

•092 

-10 

•138 

•082 

•100 

•147 

-198 

P.O. 

Hygroscopic   Water,  H^O 

•17 

•12 

•05 

•11 

•12 

•23 

Combined  Water,  H^O  ... 

•49 

•87 

•74 

1^08 

•93 

4-24 

Action  on  compass  .. 

None 

None 

Strong 

None 

None 

None 

4401  —Banded  hematite,  E36,  Yabboo  Hills,  Edjudina,  N. 
Ooolgardie  Gr.F. 

4402 —  Banded  hematite  quartzite,  Yabboo  Hills,  Edjudina, 
N.  Coolgardie  G.F. 

4403 —  Banded  quartzite  with  hematite  and  magnetite.  Cairn 
€.,  Yabboo  Hills,  Edjudina,  N.  Coolgardie  G.F. 

4404 —  Banded  hematite.  Cairn  C,  Yabboo  Hills,  Edjudina, 
JST.  Coolgardie  G.F. 

4406 — Banded  hematite.  Hill  B.,  Yabboo  Hills,  Edjudina, 
N.  Coolgardie  G.F. 

4408 — Ferruginous  quartzite.  Hill  A.,  Edjudina,  N.  Cool- 
gardie G.F. 

These  analyses  demonstrate  that,  contrary  to  the  appearance  of 
the  ores  themselves,  they  all  contain  a  high  percentage  of  silica 
and  a  relatively  low  percentage  of  iron.  With  the  single  exception 
of  the  last  (4,408),  they  could  be  readily  concentrated  to  high- 
grade  ores.  Although  bhe  percentage  of  sulphur  is  low,  the  phos- 
phorus would  seem  to  be  too  high  for  what  is  considered  a  requisite 
for  the  production  of  steel  by  the  usual  acid  Bessemerprocess. 

The  following  is  a  description  of  such  of  the  mines  along  the 
Edjudina  line  as  were  open  to  inspection  : — 

Neta  G.M.L.  401r  (36l£).-— The  Neta  lease  is  being  worked 
\)j  a  vertical  shaft  100  feet  deep,  and  two  levels  have  been  opened 
•out.    From  the  foot  of  the  shaft  a  crosscut  goes  west  for  a  distance 
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of  21  feet  to  what  is  known  as  No.  1  reef,  upon  whicli  most  of  the 
work  on  the  property  has  been  concentrated. 

The  reef  has  been  opened  out  to  the  southward  for  a  distance  of 
200  feet  at  the  100  feet ;  the  quartz  is  of  the  usual  irregular  type. 
Thirty-nine  feet  to  the  west  of  No.  1  reef  is  another  known  as  No. 
2,  but  at  the  date  of  my  visit  not  much  work  had  been  done  on  it. 
One  hundred  and  six  feet  further  west  is  what  is  known  as  the 
Gold  lode,"  20ft.  4in.  in  width.  The  "  lode  "  is  merely  a  band  of 
decomposed  country  rock  intersected  by  very  thin  veins  of  quartz 
and  ironstone. 


SKETCH    Pi  AM     OF  THE 


N  E  TA     IVl  i  N  E 


Fig.  8. 

At  the  50-feet  level  No.  1  reef  is  22  feet  from  the  shaft ;  47 
feet  further  west  of  it  is  No.  2  reef.  In  the  crosscut,  at  50  feet 
from  the  shaft,  are  two  or  three  veins  of  quartz  separated  by 
narrow  bands  of  a  foliated  sericitic  rock. 

The  reef  worked  in  this  property  can  be  followed  northwards 
along  the  surface  through  leases  411  and  412. 

The  official  records  show  that  up  to  the  close  of  1902  3,202-5' 
tons  of  ore  from  this  mine  yielded  4,918-39ozs.  of  gold,  as  follow  :— 

Neta  a.M.L.  401r  (361e). 


Year. 

Ore  crushed. 

Gold  therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1898   

584-00 

751-50 

1-28 

1899   

1,165-50 

1,549-49 

1-32 

1900   

380-00 

1,022-10 

2-69 

1901   

145-00 

318-20 

219 

1902   

928-00 

1,277-10 

1-37 

1903  to  30th  June  ... 

811-00 

1,004-80 

1-23 

Total   

4,013-50 

5,92319 

1*47 
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Senate  G.M.L.  539k. — The  reef  opened  up  in  the  Senate  is 
in  all  probability  the  same  as  the  Neta.  The  Senate  reef  has  been 
worked  bj  a  vertical  shaft  113  feet  deep,  situated  close  to  the 
southern  boundary  of  the  lease. 

At  the  foot  of  the  shaft  the  reef  has  been  opened  up  by  a  drive 
put  in  120  feet  to  the  north  and  200  feet  southwards.  At  the  face 
of  the  northern  drive  about  six  to  eight  inches  of  quartz  is  exposed, 
but  the  average  width  is  about  18  inches.  To  the  face  of  the 
southern  drive  the  reef  is  continous,  with  some  interruptions,  but 
is  verj  thin.  ^ 

The  official  records  show  that  524-9ozs.  of  gold  were 
obtained  during  1902  by  crushing  259  tons  of  ore,  being  at  the 
rate  of  2  02ozs.  per  ton. 

Gawler  G.M.L.  497r  (365e)  :  The  main  shaft  on  this  pro- 
perty is  100  feet  deep.  From  the  foot  of  the  shaft  a  drive  has  been 
put  in  about  200  feet,  which  shows  about  one  foot  of  quartz  at  the 
face.  At  about  170  feet  from  the  shaft  is  a  quartz  lens  of  about  three 
feet  in  thickness,  but  no  great  horizontal  extent.  The  north  drive 
has  been  carried  about  200  feet,  but  at  the  date  at  which  the  mine 
was  visited  there  was  no  stone  showing  in  the  face. 

The  official  records  show  that  up  to  the  end  of  1902  206  ounces 
of  gold  were  obtained  by  crushing  130  tons  of  stone,  as  follow  : — 


Gawler  G.M.L.  497r  (365e). 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

1901   

1902   

tons. 
50-00 
80-00 

ozs. 
88-00 
118-00 

ozs. 

1-76 
1-47 

Total   

13000 

20600 

1-58 

FiNGALL  G.M.L.  366. — The  outcrop  of  two  well-defined  reefs 
traverse  practically  the  whole  length  of  the  lease,  but  at  the  date  of 
my  visit  work  had  evidently  been  abandoned  for  many  years,  and 
nothing  could  be  seen.  There  are  three  shafts  on  the  lease,  and  all 
the  evidence  seems  to  point  to  the  fact  that  a  good  deal  of  work 
must  have  been  done  on  the  property. 

Welshman  G.M.L.  368e  (590r)  (Louie  Mary).— Upon  this 
lease  there  is  only  one  shaft  in  which  work  is  going  on.  The  shaft 
is  50  feet  in  depth,  and  operations  were  being  carried  out  at  12  feet 
from  the  bottom.  From  the  bottom  of  the  shaft  a  crosscut  of  120 
feet  in  length,  driven  on  a  bearing  of  S.  50°  W.,  connects  with  what 
was  the  old  main  shaft.  Nothing,  however,  is  showing  in  the 
crosscut.    East  from  the  shaft  there  is  a  small  quartz  reef  exposed, 
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and  at  the  face  another  of  about  8  inches  in  thickness.  The 
following  are  the  official  returns  for  this  lease  :— 


Louie  Mary  G.M.L.  501r  (368e.) 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

1900   

1901   

tons. 
105  00 
25  00 

ozs. 
23065 
3000 

ozs. 
219 
1-20 

Total   

130  00 

25065 

2-00 

Vulcan  G.M.L.  369e  (667r). — No  work  was  being  carried 
out  on  the  lease,  and  the  shaft  being  inaccessible  no  description  of 
the  deposit  can  be  given.  From  the  material  lying  in  the  dump,  it 
may  be  conjectured  that  the  country  rock  encountered  in  sinking  is 
greenstone  schist  of  the  usnal  type.  A  few  yards  west  of  the  western 
boundary  of  the  lease  the  surface  is  covered  with  fragments  of 
heraatite-quartzite  of  the  type  prevailing  on  the  ridge  to  the  west  of 
the  Neta  battery.  In  all  probability  this  band  is  the  continuation 
of  that  which  is  virtually  continuous  as  far  as  the  Old  Edjudina 
and  Glengarry  mines  to  the  south. 

The  followinu'  returns  have  been  recorded  from  this  lease : — 


Vulcan  G.M.L.  667r  (369e.) 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

1900   

1901   

tons. 
90-00 
160-00 

ozs. 

58-05 
126-30 

ozs. 

•64 
•79 

Total   

25000 

18435 

73 

Golden  Girl  G.M.L.  370e  (588r).— There  is  a  line  of  shafts 
along  the  reef  on  the  western  boundary  of  the  property,  but  these 
were  inaccessible  to  me.  The  following  are  the  official  returns  from 
this  area : — 

Lord  Nelson  G.M.L.  512r  (370e). 


Year. 

Ore  cruslied. 

(iold  therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

ozs. 

1900   

50  00 

62-50 

1-25 

1901   

188-00 

167-20 

-89 

Total   

23800 

22970 

•96 
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G-OLDEN  Girl  G.M.L.  588r  (370e). 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

tons. 

ozs. 

ozs. 

1902   

2100 

21-70 

1-03 

1903  to  30th  June  ... 

40-00 

67-50 

1-69 

Total   

6100 

8920 

146 

Enterprise  G.M.L.  589r  (371e,  604r).— Previously  called 
Big  Ben  (506r).  Four  quartz  reefs  of  the  prevailing  type  traverse 
the  lease.  A  well-defined  reef  traverses  the  eastern  boundary  of 
the  lease,  which  has  been  opened  up  in  several  jDlaces,  and  a  good 
deal  of  stone  raised  from  a  depth  of  about  10  feet.  In  an  open  cut 
about  five  feet  of  quartz  is  exposed.  The  reef  can  be  followed,  with 
a  few  interruptions,  to  the  southern  boundary,  where  it  enters  the 
adjoining  lease  at  126  feet  from  the  south-east  angle  of  371.  An 
open  cut  about  60  feet  in  length  ex|)oses  a  good  thickness  of  quartz 
of  the  prevailing  type.  At  the  boundary  between  G.M.L.'s.  371 
and  372  the  reef  has  pinched  out  to  about  two  inches.  A  maximum 
thickness  of  about  four  feet  of  quartz  is  now  visible  in  the  open  cut, 
which  in  its  deepest  part  attains  a  depth  of  13  feet. 

A  little  distance  to  the  west  of  the  open  cut  a  shaft  about  20 
feet  in  depth  was,  at  the  date  of  my  visit,  being  sunk  by  the  holders 
of  the  ground.  The  shaft  was  sunk  in  greenstone  schist,  with  the 
object  of  following  down  a  very  small  quartz  leader. 

The  main  shaft  has  been  sunk  to  a  vertical  depth  of  80  feet. 
From  the  foot  of  the  shaft  the  reef  has  been  driven  on  for  a  dis- 
tance of  200  feet  north,  at  which  point  it  pinched  out.  A  crosscut 
24  feet  in  length  connects  with  another  shaft  to  the  east.  This 
shaft  is  80  feet  in  depth,  and  has  been  carried  down  through  green- 
stone schist  of  the  prevailing  type.  The  reef  in  the  first-mentioned 
shaft  has  been  driven  on  for  a  distance  of  about  100  feet  in  a 
southerly  direction.  At  the  face  of  the  drive  there  are  about  12 
inches  of  quartz  showing;  it  contains  small  quantities  of  carbonate 
of  iron.  The  maximum  width  of  quartz  in  the  south  drive  is  three 
feet  six  inches.  The  reef,  however,  is  of  lenticular  habit,  lens 
succeeding  lens,  being  connected  by  threads  of  quartz. 

Near  the  northern  boundary  of  the  lease  a  shaft  has  been  put 
down  to  a  depth  of  about  10  feet,  with  the  object  of  prospecting 
two  reefs  about  four  feet  six  inches  apart.  The  foot-wall  reef  is 
about  from  six  to  eight  inches  thick,  and  the  hanging-wall  vein 
three  to  four  inches. 
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The  following  crusbings  have  been  recorded  from  this  lease :  — 
Big  Ben  Gr.M.L.  506r  and  Enterprise  G-.M.L.  589r. 


Year. 

Ore  crushed. 

Gold  therefrom 

Rate  per 
ton. 

1900   

1903  to  30th  June  ... 

tons. 
30-00 
2200 

ozs. 
900 
1300 

ozs. 

•30 
•59 

Total   

5200 

22-00 

•42 

Heathcote  G.M.L.  372. — No  work  was  going  on  at  the  date 
of  my  visit,  and  the  main  shaft  had  been  partly  filled  up.  A  good 
deal  of  quartz  is  lying  round  the  mouth  of  the  shaft.  In  1900,  72 
tons  of  stone  were  crushed  for  38ozs.  gold,  being  at  the  rate  of 
•53oz.  per  ton. 

M.A.  3  lies  within  what  was  originally  known  as  Gr.M.L.  373. 
A  deep  shaft,  at  present  inaccessible,  occurs  on  this  ground,  but  no 
particulars  are  obtainable  in  connection  with  it.  There  are  also 
the  remains  of  an  old  three-head  battery,  said  to  have  been  erected 
for  cjushing  the  dumps  left  by  the  previous  holders  of  the  ground. 

Eclipse  G- M.L.  373. — A  vertical  shaft  is  at  present  being 
sunk  ;  and  at  the  date  of  my  visit  had  attained  a  depth  of  30  feet. 
The  shaft  was  put  down  with  the  object  of  intersecting  a  reef  out- 
cropping a  little  distance  to  the  west. 

Perseverance  G.M.L.  374  (613r). — There  are  two  shafts  on  the 
lease  ;  the  southernmost  is  inaccessible  ;  the  northern  is  73  feet  deep. 
The  reef,  which  occurs  along  the  foliation  planes  of  greenstone  schist, 
has  a  maximum  thickness  of  three  feet  six  inches  The  reef  has 
been  opened  up  by  drives  50  feet  in  length  on  the  iif»rth,  and  a 
similar  length  to  the  south.  The  quartz  is  the  usual  bunchy 
lenticular  type. 

The  official  records  show  that  during  1902  24  tons  of  stone 
were  crushed  for  a  yield  of  40ozs.  of  gold  from  this  lease,  being  at 
the  rate  of  1^66ozs.  yer  ton. 

Three  Brothers  G.M.L.  383  (599r). — There  are  three  reefs 
on  this  property.  The  most  northerly  shaft  (1),  sunk  on  the  line 
of  the  largest  reef,  was  inaccessible;  hence  no  description  of  the 
workings  can  be  given. 

The  western  shaft  (2),  sunk  on  the  middle  reef,  had  been  put 
down  to  a  depth  of  75  feet,  and  a  drive  18  feet  to  the  south  had 
been  opened  out.  There  was  only  an  inch  or  two  of  quartz,  dipping 
at  an  anule  of  68  degrees  to  the  east.  Shaft  (3),  situated  in  the 
south-east  angle  of  the  lease,  was  inaccessible. 

The  fourth  shaft ,  situated  about  80  feet  south  of  No.  2,  had 
been  carried  down  to  a  depth  of  75  feet  vertically  below  the  surface. 
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From  the  foot  of  the  shaft  drives  had  been  put  in  north  and  south 
along  the  reef.  The  nortliern  drive  is  about  'SO  feet  in  length,  and 
shows  16  inches  of  quartz  at  the  face. 

Scotchman  G-.M.L.  384  (56Gr).— There  are  two  lines  of  reef 
outcropping  on  this  lease,  and  they  are  continuous  throughout  the 
whole  length  of  the  propertv,  and  extend  as  far  to  the  southward  as 
■G.M.L.  274e. 

The  following  are  the  official  returns  frouj  this  lease : — 


Scotchman  G.M.L.  566r  (384e). 


Year. 

Ore  crnslied. 

Gold  therefroin. 

Eate  per 
ton. 

1902   

1903  (to  30th  June)  ... 

tons. 
131-00 
110-00 

ozs. 
112-50 
77-25 

ozs. 
•86 
•70 

Total   

24100 

18975 

•79 

G.M.L.  274e. — A  good  deal  of  work  has  been  done  on  this 
lease,  and  a  fair  quantity  of  stone  raised ;  but  at  the  date  of  my  visit 
the  workings  were  inaccessible,  hence  little  could  be  seen. 

G.M.L.  273e.^ — well-defined  quartz  reef  outcrops  along  the 
western  boundary  of  the  lease.  The  reef,  as  exposed  in  a  trench,  is 
about  32  feet  thick. 

Try  It  G.M.L.  272e  (665h). — What  is  probably  the  same  reef 
as  that  outcropping  in  the  adjoining  lease  on  the  north  traverses 
this  property,  but  very  little  work  has  been  done  upon  it. 

During  the  early  part  of  1903,  21  tons  of  ore  from  this  lease 
yielded  9*08  ounces  of  gold,  being  at  the  rate  of  '43  ounces  per  ton. 

G.M.L.  271e. — A  quartz  reef  of  about  three  feet  in  thickness 
makes  a  bold  outcrop  at  a  point  about  55  feet  from  the  north-west 
angle  of  the  lease,  and  a  shaft,  now  inaccessible,  has  been  put  down 
on  it.  At  about  200  feet  from  the  south-east  angle  there  is  an 
excavation  about  six  feet  in  depth. 

G.M.L.  270e. — There  are  three  parallel  reefs  traversing  this 
property.  Near  the  south-west  angle  of  the  lease  is  a  line  of  old 
and  inaccessible  shafts  put  down  along  the  strike  of  the  western- 
most reef.  Parallel  to  this,  and  close  to  the  north-eastern  boundary 
of  the  lease,  is  another  equally  persistent  line  of  reef,  which  has  been 
opened  up  by  open  cut  along  its  strike.  The  stone  is  of  the 
character  prevailing  in  the  district,  and  occurs  in  the  form  of  lenses 
enclosed  in  a  casing  of  sericite  schist. 

Bella  G.M.L.  275e  (609r).  — There  are  three  distinct  lines  of 
reef  traversing  the  lease,  the  eastern  and  western  being  those  which 
extend  from  the  adjoining  ground  in  the  north. 

A  vertical  shaft  50  feet  in  depth  was  being  sunk  at  the  date  of 
my  visit.    On  the  northern  face  of  the  shaft  the  quartz  reef  attained 
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a  thickness  of  three  feet.  Gold  was  shewing  freely  in  the  stone 
lying  at  grass.  A  good  deal  of  work  had  been  done  by  the  previous 
holders  of  the  ground.  The  official  statistics  show  the  following 
crushings  from  this  lease  : — 


Bella  G.M.L.  275e  (609r). 


Year. 

Ore  Crushed. 

Gold  therefrom. 

Eate 
per  ton. 

1900   * 

1901   

1903  (to  June  30th)... 

tons. 

64-00 
160-00 
206-50 

ozs. 
105-70 
200-00 
212-50 

ozs. 
1-65 
1-25 
1-03 

Total   

430-50 

518-20 

1-20 

Crow's  Nest  G.M.L.  277e  (576r).— The  reef  worked  on  this, 
property  is  the  same  as  that  opened  out  in  the  Bella,  to  the  north. 
The  present  working  shaft,  near  the  northern  boundary  of  the  lease^ 
is  80  feet  deep,  and  shows  3ft.  6in.  of  quartz  at  the  foot. 

The  adjoining  shaft  to  the  north,  80  feet  distant  on  the  same 
reef,  has  been  put  down  to  a  depth  of  50  feet ;  and  the  stone  has 
been  stoped  out  to  the  surface.  The  reef  has  been  driven  on  for 
about  120  feet.  There  are  about  160  tons  of  quartz  lying  at  grass, 
some  of  which  shows  gold  freely. 

A  good  deal  of  work  seems  to  have  been  carried  out  along  the 
outcrop  of  a  reef  outcropping  close  to  the  south-western  boundary. 
This  reef  extends  into  the  adjoining  lease  to  the  south. 

The  following  crushings  are  recorded  from  this  lease : — 


Crow's  Nest  G.M.L.  576r. 


Year. 

Ore  Crushed. 

Gold  therefrom. 

Rate 
per  ton. 

1902   

1903  (to  30th  June)... 

Total  

tons. 

5r,-oo 

112-00 

ozs. 
6300 
160-00 

ozs. 
1-14 
1-43 

167-00 

223  00 

1-33 

G.M.L.  276. — The  reef  has  been  worked  by  means  of  a  vertical 
shaft,  which  was  inaccessible  to  me.  Judging  from  the  paddock  of 
stone  lying  at  grass,  the  reef  must  have  been  about  2ft.  6in.  thick 
in  places. 

Parallel  to  this  reef,  and  about  470  feet  east,  is  another,  which 
makes  a  characteristically  bold  outcrop  on  the  surface.  The  width 
of  the  reef  is  about  three  feet  six  inclies,  but  although  it  can  be 
followed  for  a  considerable  distance  along  the  outcrop,  it  does  not 
appear  to  have  been  much  worked. 
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G.M.L.  321. — A  shaft  has  been  sunk  to  a  vertical  depth  of 
25  feet,  and  a  quartz  reef  of  about  two  feet  six  inches  in  thickness 
exposed. 

Triumph  G-.M.L.  322e  (605r). — The  most  southerly  shaft  on 
the  lease  was  at  work  at  the  date  of  my  visit.  The  reef  opened  up 
on  the  adjoining  property  on  the  north  can  be  followed  through 
the  lease  on  a  bearing  of  14.7  degrees.  Parallel  to  this  reef  is 
another  to  the  east,  upon  which  work  was  being  carried  on  at  the 
date  of  my  visit.  The  vertical  shaft  had  attained  a  depth  of  35 
feet.  The  reef  is  practically  vertical,  though  with  a  perceptible 
underlie  to  the  east.  The  reef  is  of  the  usual  lenticular  character. 
The  easternmost  shaft  on  the  property  had  been  carried  down  to  a 
depth  of  20  feet ;  the  country  rock  has  a  slight  dip  to  the  east.  On 
the  foot  wall  of  the  reef  is  a  very  thin  band  of  platey  fissile  quartzite. 
Adjoining  this  shaft  on  the  north,  and  on  the  same  line  of  reef, 
another  shaft  had  been  carried  down  to  a  depth  of  about  50  feet, 
and  about  35  feet  of  stoping  done  on  either  side  of  the  shaft.  At 
the  foot  of  the  shaft  the  country  rock  underlies  east  at  an  angle  of 
65  degrees.    About  50  tons  of  ore  have  been  raised  from  this  reef. 

Old  Ebjudina  Mine  G.M.L.  323e  (623r). — A  deep  shaft, 
now  inaccessible,  apparently  passed  through  little  else  than  what 
appears  to  be  a  sericite  schist.  In  the  dump  were  several  pieces  of 
stone,  showing  irregular  patches  of  quartz,  encased  between  the 
laminae  of  the  schist.  The  quartz  contained  a  little  iron  pyrites 
and  iron  carbonate,  and  is  evidently,  as  seems  to  be  the  case  with 
most  of  the  reefs,  in  the  form  of  lenticules  along  the  planes  of 
schistosity.  Judging  by  the  size  of  the  dump  and  the  numerous 
small  shafts,  a  good  deal  of  work  must  have  been  done  at  one  time 
or  another. 

Glengarry  G.M.L.  493e  (502r). — The  main  shaft  on  the 
lease  had  been  carried  down  to  a  depth  of  about  150  feet.  At  75 
feet  the  reef  had  been  opened  up,  and  stoped  out  to  the  surface. 
Judging  by  the  open  cuts  on  tlie  surface,  a  fair  amount  of  work 
must  have  been  carried  out.  The  mine  being  practically  under 
water,  very  little  was  to  be  seen  of  the  nature  and  character  of  the 
reef.  During  1901,  395ozs.  of  stone  were  crushed  for  243*50ozs.  of 
gold,  being  at  the  rate  of  "GSozs.  per  ton. 

The  Edjudina  belt  of  hematite-bearing  quartzites  are  con- 
tinuous northwards  across  Lake  Eeside  through  Mounts  Millicent 
W 15,  and  Howe  W 14. 


GOLD  YIELD  OF  THE  EDJUDINA  DISTEICT. 


Year. 

Ore  Crushed. 

Gold  therefrom. 

Rate  per 
ton. 

Aerie  G.M.L.  655r. 

tons. 

ozs. 

ozs. 

1903  (to  30th  June)  ... 

38-00 

5500 

1-44 
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Gold  Yield  of  the  Edjudina  District — continued. 


Year. 

Ore  criislied. 

Gold  therefrom 

Rate  per 
ton. 

Alpha 

G.M.L.  681r. 

1903  (to  30th  June)  ... 

tons. 

2000 

ozs. 

1670 

ozs. 

oo 

Anglo 

Saxon  G.M.L.  204r. 

Previous  to  1898 

2800 

2350 

•84 

Beatrice  G.M.L. 

622r. 

1902   

1903  (to  30th  June)  ... 

1400 
24  00 

13-10 
21-31 

•93 
•88 

Total   

38-00 

34-41 

•90 

Bel 

LA 

G.M.L.  527r. 

1900   

1901   

1903  (to  30th  JiTne)  ... 

t)400 
160-00 
206oO 

105-70 
20000 
212-50 

1-65 
1-25 
1-03 

Total   

430'50 

61820 

1-20 

Big  Ben  G.M.L.  506r. 
1900   I         30  00   I  9'00   I  -30 


Brilliant  Gr.M.L.  513r. 
1901   I         30  00   j         57'55  I  1-92 

Broken  Hill  a.M.L.  GIOr. 


1902   

4000 

35-70 

•89 

1903  (to  30th  June)  ... 

35  00 

19-30 

•55 

Total   

7500 

5500 

•73 

Broken  Hill  North  G.M.L.  611r. 
1903  (to  30th  Juno)  ...  I         irOO    |  4*86   |  "28 


Cheetarra  (t.M.L.  676b,. 
1903  (to  30th  June)  ...  (  25*00    I  2^11    I  ^08 
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Gold  Yield  of  the  Edjudina  District — continued. 


Year. 


Ore  crushed. 


Gold  therefrom. 


Rate  per 
ton. 


Concordia  G-.M.L.  545r. 


tons.  1 

ozs. 

ozs. 

1902   

28-00 

9'40 

•S3 

Crow's  Nest  G.M.L.  576r. 


1902   

55-00 

63-00 

1-14 

1903  (to  30th  June)  ... 

112-00 

160-00 

1-43 

Total   

167-00 

223'00 

1-33 

Enterprise  G.M.L.  589r. 
1903  (to  30th  June)  ...  I  22  00    I  13-00    i  '54 


Eva  G.M.L.  522r. 


1902   

2900 

57-00 

1-96 

1903  (to  30th  June)  ... 

29-00 

57-00 

1-96 

Total   

5300 

11400 

1-96 

Gawler  G.M.L.  497r. 


1901   

50-00 

88  00 

1-76 

1902   

8000 

118-00 

1-47 

Total   

13000 

20600 

1-58 

Glengarry  G.M.L.  502r. 
1901   I        359-00  I        243*50  i  -68 


Golden  Girl  G.M.L.  588r  (late  Lord  Nelson 
G.M.L.  512r.) 


1900   

50-00 

62-50 

1-25 

1901   

188-00 

167-20 

-89 

1902   

21-00 

21-70 

103 

1903  (to  30th  June)  ... 

4000 

67-50 

1-69 

Total   

299-00 

318-90 

1-06 

Heathcote  G.M.L.  503r. 
1900   I         72'00   I         3800   I  -53 
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Gold  Yield  of  the  Edjudina  District— continued. 


Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

HlGHLAN 
1902   

D  Mary  G.M.L.  573e. 

tons.        ,  ozs. 

4600   1  62.50 

ozs. 

1*1  A 
1  It 

Louie 

1900   

1901   

Total   

Mary  G.M.I 

105-00 
25-00 

501r. 

230-65 
30-00 

2-20 
1-20 

13000 

260-66 

2-00 

Lyon  Glen  G.M.L.  677r. 
1903  (fco  30th  June)  ...  I  84*00    |         10870    i  1*29 


Maid  Marion  G.M.L.  653r. 


1902   

1700 

1300 

1  "^^ 

Mt.  Eiversley  G.M.L  460r. 

1899   

5600 

6100 

111 

Neta  G.M.L.  401 R. 

1898   

584-00 

751-50 

1-28 

1899   

1,165-50 

]  ,549-49 

1-33 

1900   

380-00 

1,022-10 

2-69 

1901   

145  00 

318-20 

219 

1902   

928-00 

1,277-10 

1-37 

1903  (to  30th  June)  ... 

811-00 

1,004-80 

1-24 

Total   

4,013-50 

5,92319 

1-47 

Neta  Extended  G.M.L.  418r. 


1899   

104-00 

118-18 

1-13 

1900   

622-50 

681-90 

1-09 

1901   

450-00 

863-70 

1-89 

Total  

1,182-50 

1,663  78 

1-40 

Ninety-nine  G.M.L.  459r. 
1899   I         30  00  I         10*45  I  '36 
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Gold  Yield  of  the  Edjudina  District — continued. 


Year. 


Ore  crushed.     Gold  therefrom. 


Eate  per 
ton. 


Outcast  Gr.M.L.  523r. 


1900 
1901 


1902 


Total 


tons. 

ozs. 

ozs. 

30-00 

41-60 

1-38 

30-00 

29-00 

-97 

6000 

7060 

117 

Perseverance  G.M.L.  613r. 
 I         24  00   I         40  00 


1-66 


Queen's  Birthday  G.M.L.  585r. 
1903  to  30tli  June    ...  i  33"00    i  105"00 
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Queen's  Birthday  South  Gr.M.L.  614r. 
1903  to  30th  June    ...  1  60  00    I  39*87    i  '66 


Record  G-.M.L.  587r. 
1903  to  30th  June    ...I  16*50    i  3331    I  2*02 


Return  G.M.L.  680r. 
1903  to  30th  June    ...  ,  25*00    ,  16  50 


•66 


1902 


Rocky  Ridge  G.M.L.  679r. 
 I  8*00  I  10-30 


Scotchman  G.M.L.  566r. 


1*29 


1902   

13100 

112-50 

86 

1903  to  30th  June  ... 

11000 

77-25 

-70 

Total  

241*00 

189*75 

•79 

Senate  G.M.L. 

539r. 

1902   

259*00 

524*90 

2*02 

Triumph  Leases,  Ltd.,  G.M.L.s  13/8r,  244/5r,  308r. 


Previous  to  1898 
1898   

Total  ... 


1,747-00 
51500 


2,262^00 


1,648-00 
565-30 


-94 
109 


2,213*30 


•97 
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GrOLD  Yield  of  the  Edjtjdina  District — continued. 


Year. 


Gold  therefrom. 


Kate  per 
ton. 


1903  to  30th  June 


Try-it  G.M.L.  665r. 

I  tons.  I 

21*00 


ozs. 

908 


•43 


1901 


Undaunted  G-.M.L.  510r. 
...  I         6500   I  64*35 


Vulcan  G.M.L.  498r. 


1900   

9000 

58-05 

•64 

1901   

160-00 

126-30 

•79 

Total  

250*00 

184*35 

*73 

Wallaby  North  G.M.L.  579r. 

1903  to  30th  June  ... 

2100 

21-80 

1*04 

Sundry  Claims  at  ] 

5djudina. 

1899   

75-00 

72-30 

•96 

1900   

57  00 

54-52 

•95 

1901   

381-00 

352- 14 

•92 

1902   

283-()0 

338-30 

119 

1903  to  30th  June  ... 

3200 

105-00 

3-28 

Total  

828*00 

922*26 

111 

Mount  Millicent  (Reedy's  Bluif)  rises  to  a  height  of  about  450 
feet  above  the  level  of  the  surrounding  country.  The  quart zites 
(4633,  4634)  of  the  summit  present  all  the  usual  gradations 
between  a  practically  ])ure  quartz  rock,  through  beautifully  rib- 
boned jaspers  to  a  laminated  hematite  quartzite.  As  is  the  case  at 
Edjudina,  the  belt  is  formed  of  two  or  three  bands  of  quartzite,  at 
varying  distances  apart,  one  band  lying  about  two  miles  to  the 
east  of  the  main  belt.  The  highest  ridge  of  the  Mount  Millicent 
group  is  formed  of  a  brecciated  form  of  the  hematite  quartzite ; 
the  brecccia  (fault  rock)  being  formed  of  angular  fragments  of 
quartzite,  jas])er,  and  hematite,  cemented  together  by  secondary 
silica.  Many  of  the  bands  are  minutely  ])uckered  and  contorted 
between  their  walls,  though  it  is  only  occasionally  that  their  place  is 
taken  by  breccias.  All  the  available  evidence  seems  to  indicate 
that  these  lines  or  bands  of  quartzite  have  been  formed  along  sheer 
planes,  and  that  faulting  took  place  subsequently  to  the  deposition 
of  the  iron  ores  themselves. 
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At  the  summit  of  Mount  Millicent  the  hematite  quartzites  are 
very  highly  contorted  and  puckered,  and  have  a  dip  of,  in  one 
place,  65  degrees  to  the  north-east. 

In  addition  to  movement  along  the  line  of  the  quartzites,  a 
section  in  the  vicinity  of  Mount  Millicent  shows  an  excellent 
example  of  the  sudden  truncation  of  a  quartzite  band,  by  a  vertical 
fault  bearing  124  degrees.  The  contorted  quartzite  ends  abruptly 
in  a  perfectly  smooth  wall,  about  10  or  20  feet  in  height,  and  is 
shifted  to  the  west  for  several  feet.  This  fault,  which  is  shown  in 
the  accompanying  section,  is  probably  responsible  for  the 
truncation  of  the  band  which  forms  Mount  Millicent. 


PLAN     OF   NEIGHBOURHOOD   OF  MTMriLICENT 

/VO  T     TO  SCAL£ 


Fig.  9. 

Somewhat  similar  brecciated  and  contorted  hematite  quartzites 
are  continuous  to  Mount  Howe,  W14,  which  rises,  according  to 
aneroid  measurements,  to  an  altitude  of  about  500  feet  above  the 
surrounding  country.    The  belt  has  a  general  strike  of  163  degrees. 
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and  is  continuous  for  about  10  miles  to  the  north,  where  it  is 
crossed  by  the  main  road  from  the  Quartz  Blow  Soaks  to  Linden. 
Here  the  quartzites  are  encased  in  a  decomposed  slatey  rock,  which 
there  are  good  grounds  for  believing  to  be  merely  bleached  forms 
of  the  greenstone  schists  which  make  up  the  country  on  either 
flank  of  the  ridge. 

West  of  Mount  Howe  (W14)  is  Mount  Percy  (E67),  which 
rises  to  a  height  of  530  feet  above  the  level  of  the  plains. 

A  low  though  conspicuous  rise  about  five  miles  east  of  Mount 
Percy,  and  bearing  308  degrees  therefrom,  shows  a  section  which 
seems  to  demonstrate  the  relation  which  the  granite  rock  bears  to 
the  greenstone  and  allied  basic  rocks. 


G»e£MSTO^£  SC»/sr.  t^P'/zl        CPAA//r£   /:0L/AT£O   ^>P^/^/r/r,  |"Gn<| 

SECTION   NEAR      MT  PERCY  -^^^/.—  ^ 

Fm.  10. 


This  low  rise  is  made  up  of  greenstone,  which  has  been  rudely 
foliated  or  cleaved,  along  a  bearing  of  119  degrees.  This  has  been 
invaded  by  dykes  of  a  fine-grained  granite  rock  (4636).  Near  the 
northern  end  of  tlie  rise  the  surface  is  occupied  by  a  foliated  granite, 
the  strike  of  the  foliation  planes  being  parallel  with  those  of  the 
neighbouring  greenstone.  This  section  is  of  importance  in  that  it 
seems  to  indicate  that  there  are  granites  of  two  totally  distinct 
geological  ages  in  the  district. 

Mount  Percy  (E67)  forms  one  of  the  highest  summits  of  a 
fairly  extensive  series  of  hills,  drained  by  numerous  gullies,  which 
all  discharge  their  waters  into  Lake  Raeside.  The  mount,  as  well 
as  the  whole  of  the  hills,  is  formed  of  diabase  (4637),  intersected 
by  dykes  of  granite  of  the  usual  type.  These  dykes,  doubtless, 
emanate  from  that  extensive  mass  of  granite  which  extends  from 
Yundamindera  to  Quartz  Blow  Soaks,  and  Mount  Catherine. 

LINDEN. 

The  mining  centre  of  Linden,  at  present  practically  at  a 
standstill,  lies  about  eight  or  nine  miles  to  the  east  of  the  Edjudina 
and  Camel  Back  Soak  belt  of  iron-bearing  quartzites.  The  pro- 
ductive centre  lies  just  along  the  junction  of  the  greenstones  and 
allied  recks  with  the  granite,  which  may  form  part  of  the  Quartz 
Blow  Soak  mass. 

Mount  Linden  (W8),  which  rises  to  140  feet  above  the  plains, 
is  formed  of  bands  of  ferruginous  quartzite  (4626),  striking  320 
degrees  and  dipping  north  at  an  angle  of  about  50  degrees.  The 
quartzite  (chert  ?)  is  seamed  with  veins  of  secondary  silica. 

The  following  are  the  particulars  of  such  of  the  properties  as 
were  open  to  inspection  at  the  date  of  niy  visit  : — 
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Great  Carbine  G.M.L.  406r. — This  property  is  situated  some 
distance  to  the  south  of  Mount  Linden  and  beyond  the  limits  of 
the  Mines  Department  hthograpli  L28. 

The  reef,  which  has  been  worked,  has  a  strike  of  267 
degrees  and  underlies  to  the  north  at  a  high  angle.  A  vertical 
shaft  has  been  sunk  to  a  depth  of  50  feet;  on  the  eastern  face  of 
the  shaft,  and  at  the  foot,  there  is  a  quartz  reef  about  two 
feet  in  thickness  exposed.  This  reef  has  been  worked  for  about  50 
feet  along  the  strike ;  at  the  western  face  of  the  drive  there  is  about 
18  inches  of  quartz.  The  reef  has  been  practically  all  stoped  out  to 
the  surface  from  the  50  feet  level. 

Free  gold  can  be  seen  in  some  of  the  quartz,  in  addition  to  a 
little  pyrites.  From  this  reef  294  tons  of  quartz  crushed  have 
been  officially  reported  as  yielding  178*2  ounces  of  gold,  as 
follows : — 

Great  Carbine  G.M.L.  406r. 


Year. 

Ore  treated. 

Gold  therefrom. 

Bate 
per  ton. 

COlld. 

ozs. 

ozs. 

1898   

36-00 

42-70 

1-18 

1899   

5-00 

7-25 

1-45 

1900   

253-00 

128-25 

•50 

Total   

294'00 

178-20 

•60 

Golden  Ridge  (Federal)  G.M.L.  3314. — This  property  was 
not  at  work  at  the  date  of  my  visit,  and  had  evidently  been  aban- 
doned for  some  considerable  time. 

As  seen  on  the  surface,  the  strike  of  the  reef  is  north  60°  east. 
The  reef  occurs  along  a  faulted  junction  of  granite  and  diabase, 
which  underlies  to  the  south  at  51  degrees.  The  reef,  which  is  not 
very  thick,  has  been  worked  for  some  distance  on  the  underlie.  The 
granite  foot  wall  shows  well-marked  slicken-sided  faces  trending 
in  the  direction  of  the  underlie  of  the  reef.  The  hanging  wall  of 
the  reef  is  a  brecciated  diabase.    Gold  is  showing  in  the  stone. 


SECTION  OF  THE  GOLDEN  RIDGE  REEF  G.M.L,33l4. 


Fig.  11. 
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The  following  are  the  official  returns  from  this  lease : — 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

tons. 

ozs. 

ozs. 

1898   ...  :  

10-00 

6-95 

•69 

1899   

26-25 

tl66-23 

6-33 

1900   

52-75 

*69  15 

1-31 

1901   

18-GO 

40-30 

216 

Total   

10760 

282-63 

262 

t  Includes  13*98ozs.  dollied  and  specimens.      *  Includes  2-25ozs.  dollied 
and  specimens. 


G.M.L.  4240. — No  work  was  going  on  at  the  date  of  my  visit 
to  the  property.  A  quartz  reef  enters  the  lease  on  its  southern 
boundary  at  a  point  about  160  feet  from  the  south-east  angle  of  the 
property,  on  a  bearing  of  327  degrees.  The  reef  has  been  opened 
up  by  a  shaft  of  unknown  depth.  A  good  deal  of  stone  has  been 
raised,  and  is  now  lying  at  grass,  but  so  far  as  a  casual  inspection 
went  no  gold  could  be  seen  in  any  of  it. 

The  following  is  a  plan  of  the  reef : — 


PLAh4  OF  REEF  IN   G  M  L  4240 

Fig.  12. 
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Further  to  the  north,  along  the  line  of  reef  is  an  east  and  west 
costeen  in  which  two  reefs  have  been  exposed.  The  reefs,  which 
underlie  to  the  westward,  are  about  20  feet  apart,  and  lie  parallel  to 
the  one  opened  up  in  the  southern  shaft. 

The  northernmost  shaft  is  also  inaccessible.  A  quartz  reef, 
bearing  127  degrees,  passes  through  it.  This  reef  has  an  underlie 
of  48°  to  south  60°  west. 

G.M.L.  4241.—  The  greater  portion  of  this  lease  lies  in  Lake 
Carey,  which  extends  much  further  to  the  south  than  is  shown  on 
the  existing  litho.  L28.    Although  this  lease  lies  within  the  boundary 
of  the  lake  it  is  not  covered  with  any  material  thickness  of  alluvium 
for  the  underlying  greenstone  schists  crop  out  in  the  floor  of  the  lake^ 

Near  the  north-west  angle  of  the  lease  is  a  quartz  reef  bearing 
263°  which  has  been  opened  up  by  former  holders  of  the  ground.  The 
reef,  which  underlies  to  the  north,  has  a  thickness  of  about  two  feet. 

G.M.L.  4287. — Near  the  north-east  angle  of  the  property,  which 
is  situated  on  the  western  shores  of  the  southern  end  of  Lake  Carey, 
is  a  quartz  reef  of  18  inches  in  thickness,  with  a  strike  of  42°,  and 
underlying  at  a  high  angle  to  the  north. 

At  a  point  bearing  42°  from  the  north-east  angle  of  the  lease, 
and  about  250  feet  therefrom,  the  small  18-inch  reef  is  joined  by  a 
larger  one  of  six  feet  six  inches,  having  a  strike  of  833°.  This  reef 
has  a  considerable  horizontal  extent,  and  disappears  in  the  adjoining 
lease  to  the  north.  It  gradually  peters  out  northward,  but  its  place 
is  taken  by  another  parallel  reef,  the  outcrop  of  which  lies  a  few  feet 
to  the  east,  and  the  strike  of  which  is  885°.  The  figures  below  show 
the  relation  of  these  reefs  to  one  another : — 

\ 

\ 


Fig,  13.— Plan  of  Eeefs  in  G.M.L.  4237. 


34 


G.M.L.  4236. — The  easternmost  reef  mentioned  above  as 
occuring  in  the  adjoining  property  on  the  north  passes  through  this 
lease  and  disappears  beneath  the  surface  of  the  lake  not  far  from 
the  southern  boundary  of  G.M.L.  4285. 

No  work  of  any  consequence  appears  to  have  been  done  on  this 

reef. 

Mt.  Wilgress  G-.M.L.  357ii. — This  lease  forms  the  centre  of 
a  group  of  five,  trending  northwards  from  the  north-eastern  corner 
of  the  proclaimed  boundary  of  the  Linden  townsite. 

A  main  shaft  has  been  put  down  on  the  northern  brow  of  a 
relatively  low  ridge,  which  trends  north-west  and  south-east,  but 
owing  to  the  abandonment  of  the  property,  acccess  to  the  workings 
is  not  possible. 

A  few  feet  west  of  the  shaft  a  bluish  white  quartz  reef, 
underlying  to  the  east,  outcrops,  and  a  fairly  large  reef  outcrops  a 
few  feet  to  the  east.  The  western  reef  has  an  average  strike  of 
131°  30',  and  the  eastern  148  degrees. 

From  the  cubical  cellular  spaces  in  the  western  reef,  it  is 
evident  that  the  quai'tz  contains  a  reasonable  proportion  of  pyrites 
at  a  depth ;  this  i-eef,  as  measured  on  the  suface,  is  about  three 
feet  in  thickness  and  underlies  eastward  at  61°. 

Returns  show  that  in  1897  nine  tons  of  stone  from  this  lease 
were  crushed  for  7*50  ounces  of  gold,  equal  to  '83  ounces  per  ton. 

G.M.L.  286. — A  reef  bearing  153|  degrees  outcrops  at  some 
distance  to  the  east  of  that  last  mentioned.  This  reef  has  been 
opened  up  for  about  a  chain  along  its  outcrop  to  a  depth  of  about 
20  feet.  So  far  as  could  be  judged  from  the  surface,  the  reef  has  a 
thickness  of  about  two  feet. 


GOLD  YIELD  OF  THE  LINDEN  DISTRICT. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  ton. 

Blair 

Athol  G.M.Ls. 

188r,  196r. 

tons. 
104-00 
9-00 

ozs. 
278-80 
117-00 
*iri7 

ozs. 
2-68 
13  00 

Total  ... 

11300 

406*97 

3-60 

•  Phites  and  extras. 


Burgess  Luck  G.M.L.  399r. 


1898   

27*00 

*r)20-oo 

19*25 

1899   

t7'83 

Total  

2700 

527-83 

19'55 

*  Includes  460ozs.  dollied  and  specimens.        t  Dollied. 
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Q-OLD  Yield  of  the  Linden  District — continued. 


Year, 

Ore  crushed. 

1 

Gold  therefrom. 

Eate  per 
ton. 

Caledonian  Gr.M.L.  413r. 

1898 
1899 

tons. 
25-00 
48-00 

ozs. 
27-75 
23-73 

ozs. 
1-11 
•49 

Total  . 

73*00 

51-48 

•70 

Critshed  Tragedian  and  True  Blue  G-.M.Ls.  286r, 
285r. 


1897   

1900 

*41-35 

1898   

]9'00 

28' 10 

Total  

3800 

69-45 

2-17 
1'47 


1-83 


*  iSozs.  dollied. 


Federal  G.M.L.  464  (late  Golden  Eidge 
a.M.L.  123r). 


1898   

10-00 

6-95 

•69 

1899   

26*25 

*166'23 

6-33 

1900   

•  5275 

t69-15 

1-31 

1901   

18-60 

40' 30 

2'16 

Total  

107-60 

282-63 

2-62 

*  Includes  13'98ozs.  dollied  and  specimens.         t  Includes  2  25ozs. 
dollied  and  specimens. 


Great  Carbine  G.M.L.  406r. 


1898   

36-00 

42-70 

1-18 

1899   

5  00 

7-25 

1-45 

1900   

253-00 

128-25 

•50 

Total  

29400 

178-20 

•60 

Greenhills 

G.M.  Co., 

G.M.L.  408e 

1898   

40-00 

185-50 

4-64 

1899   

1,314-00 

2,689-90 

2^04 

1900   

1,676-00 

2,566-95 

1-58 

1901   

168-00 

811-75 

4-83 

1902   

181-40* 

Total  

3,19800 

6,435-50 

201 

*  From  tailings  by  cyaniding. 
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Gold  Yield  of  the  Linden  District — continued. 


Year. 

Ore  cruslied. 

Gold  therefrom. 

Rate  per 
ton. 

Kang 
1898   

Lady 

1898   

1899   

Total  

Lady 

jLoyo     ...       ...  ... 

1899   

1900   

1901   

Total  

AROO  G.M.L 

tons. 

18-05 

.  414r. 

ozs.  ozs. 

9-25   1  -51 

Edith  G.M. 

69-00 
105-50 

L.  484r. 

243-60 
451-00 

3-53 
4^27 

174-50 

694-60 

3-98 

Ethel  G.M. 

295-25 
23900 
30-00 

L.  387r. 

293-55 
524-95 
384-40 
20-05 

1-16 
1-77 
1-60 
•66 

816-25 

1,222-95 

1-49 

Lake  View  and  Boulder  East  G.M.  Co.,  G.M. 
Leases  188r,  196r,  384r,  123r,  320r. 


1897   

522-00 

810-75 

1-55 

1898   

61-00 

34-20 

•56 

Total   

58300 

844*95 

1-44 

Mountain  Maid  G.M.L.  430r. 


1898   

3-50 

410 

117 

Mt.  Wilgress  G.M.L.  357r. 

1897   

9*00 

750 

•83 

New  Year's  Gift  G.M.  Co.,  G.M.L.  407b. 

1899   

164-00 

112-00 

•68 

1900   

12-00 

11-00 

•91 

Total   

17600 

12300 

•69 

Recovery  G.M.L.  468r. 
1899   I  8  00  I         51-85  I  6-48 
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GrOLD  Yield  of  the  Linden  District — continued. 


Yield. 

Ore  treated. 

Gold  therefrom. 

Rate 
per  ton. 

Travellers  Joy  G.M.L.  420r. 

1898   

1899   

1900   

tons. 
37-00 
18-00 
16-00 

ozs. 
46-55 
24-50 

3600 

ozs. 
1-25 

1-  36 

2-  25 

Total   

7100 

10705 

1*50 

True  Blue  Jacket  G.M.L.  295r. 
1897    12  00   I        18'60    1  1*55 


Wimmera  G.xM.L.  358r. 


1897   

22-00 

56-60 

2-57 

1898   

85-00 

13616 

1-61 

1899   

145-50 

185-30 

1-27 

1900   

12000 

*  179-27 

1-49 

1901   

44-00 

52-60 

1-19 

Total  

41650 

609*93 

1-46 

*  Includes  4'20ozs.  dollied  apd  specimens. 


Portsea  G.M.L.  188r. 
1898   I         76  00   I         51-52  I  -67 


Sundry  Claims  at  Tjinden. 


1899   

68-75 

96-80 

1-40 

1900   

112-75 

149-40 

1-32 

1901   

46-00 

40-50 

-88 

1902   

11-00 

11-50 

1-04 

Total  

238-50 

298*20 

1-25 

The  country  in  the  vicinity  of  Linde  Mia  (Pindinnie  Soak) 
Reserve  5214,  is  all  granite,  of  the  usual  type.  This  granite  is 
intersected  with  several  large  quartz  reefs  which  stand  out  in  bold 
relief,  and  make  prominent  marks  in  the  landscape,  the  most  pro- 
nounced of  these  being  that  at  the  Quartz  Blow  Soaks  Reserve  5580, 
distant  about  eight  miles  south-east  of  Linde  Mia.  This  reef  has  a 
general  strike  of  115  degrees  To  the  west  of  Linde  Mia,  and  about 
three  miles  distant,  is  another  similar  reef,  which  rises  to  an 
altitude  of  about  50  feet  above  the  surrounding  country,  out- 
cropping for  a  distance  of  about  a  quarter  of  a  mile,  on  a  bearing 
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of  79  degrees.  The  quartz  is  pure  white  and  destitute  of  mineral 
of  any  kind.  Below  Linde  Mia  and  the  almost  deserted  mining 
centre  of  Eucalyptus,  granite  occupies  the  country  as  far  as  Old 
Joe's  Soak,  Reserve  6561.  A  short  distance  to  the  east  of  the  soak, 
and  on  ihe  south  side  of  the  road,  is  a  small  hill  which  exposes  an 
interesting  section,  shown  below  : 


SECTION  ACROSS  UATERlTF  "^'LL  n£/>r  JOE'S  SOAK 


Fig.  14. 

The  summit  of  the  hill  is  formed  of  a  thin  capping  of  pisolitic 
iron  ore  (4639),  which  may  possibly  conceal  an  ironstone  lode. 
Lower  down  the  eastern  slope  of  the  hill  are  two  vertical  ironstone 
lodes  (4640),  about  two  feet  in  thickness  in  diabase.  These  have 
their  outcrops  partially  decomposed'  into  pisolitic  iron  ore,  similar 
in  character  to  that  capping  the  summit  of  the  hill.  On  the  face 
of  the  ridge  is  a  scree  or  talus  of  weathered  iron  ore,  which  bids 
fair  to  become  in  time  a  pisolitic  iron  ore  also. 

A  little  further  to  the  east,  the  Eucalyptus  road  surmounts  a 
low  tableland  of  laterite,  which  occupies  the  country  within  a  short 
distance  of  the  diggings. 

YUNDAMTNDERA  (THE  GRANITES). 

The  auriferous  reefs  of  Yundamindera  occur  along  the 
eastern  boundary  of  the  belt  of  granite  (4643)  which  extends  from 
Lake  Raeside  northwards.  Some  portions  of  the  granite  have  a 
rude  foliation,  and  contain  lenticular  patches  of  wliat  may  be 
correctly  described  as  micaceous  schist  (4644).  Some  of  the  quartz 
reefs,  from  their  laminated  nature,  have  evidently  undergone  a 
(Certain  amount  of  crushing  since  their  formation. 

Very  little  in  the  way  of  raining  was  going  on  at  the  date  of 
my  visit,  but  the  following  is  a  brief  description  of  such  of  the 
properties  as  were  open  to  inspection  : — 

Landed  at  Last  G.M.L.  443r  (Potosi  Co.). — The  outcrop  of 
what  may  be  called  the  main  reef  strikes  north-west  and  south-east, 
and  underlies  to  the  N.  35°  E.  at  32  degrees.  The  reef  has  been 
opened  up  by  an  underlie  shaft  from  130  feet  to  150  feet  in  length, 
from  which  two  levels  have  been  driven.  In  No.  1  level  the  quartz 
is  of  a  characteristic  laminated  type  No.  2  level,  which  has  been 
driven  120  feet  to  the  north,  shows  an  irregular  body  of  laminated 
quartz,  encased  in  a  coarse,  micaceous  granite  of  the  type  prevailing 
in  the  district ;  to  the  southward  the  level  has  been  driven  for  a 
distance  of  35  feet.  At  the  foot  of  the  underlie  the  width  of  the 
reef  between  the  walls  is  five  feet. 
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Parallel  to  this  reef  on  the  east,  and  distant  about  51  feet,  is 
another  one  of  a  similar  character,  which  underlies  at  the  same 
angle  and  in  the  same  direction,  but  very  little  work  appears  to 
have  been  done  upon  it. 

The  official  returns  from  this  mine  show  that,  during  the 
years  1899  and  1900,  60  tons  of  quartz  yielded  82-05  ounces  of  gold, 
as  follows  : — 

Landed  at  Last  Gt.M.L"  443r. 


Year. 


Ore  crushed. 


Gold  therefrom. 


Eate  per 
ton. 


1899 
1900 


tons. 
3700 
23-00 


ozs. 
44-05 
38-00 


119 
1-65 


Total 


6000 


8205 


1-36 


Great  Bonaparte  G-.M.L.  480r  (Potosi  Co.). — An  east  and 
west  reef  underlying  to  the  north  at  an  angle  of  50°  has  been 
opened  out  at  80  and  90  feet,  but  no  work  was  going  on  at  the  date 
of  my  visit.  The  reef  is  an  irregular  rock-bound  quartz  vein, 
enclosed  in  granite  of  the  usual  type.  The  Jnanager  of  the  property, 
Mr.  Kidd,  informs  me  that  on  careful  sampling  the  stone  yielded  no 
values. 

Maori  Queen  G.M.L.  54  1r. — The  reef  on  this  property  is  one 
which  extends  to  the  south-east,  and  traverses  the  two  adjoining 
leases.  The  reef  can  be  followed  along  the  surface  for  over  half  a 
mile.  There  are  three  shafts  on  the  lease.  The  northernmost  shaft 
has  been  sunk  for  a  distance  on  the  underlie  of  a  reef  which  is  of 
the  usual  type,  enclosed  in  granite.  At  the  foot  of  the  shaft  drives 
have  been  put  in  north  and  south,  and  expose  a  variable  thickness 
of  quartz  of  the  usual  type.  The  country  on  both  the  hanging  and 
the  foot  wall  side  of  the  reef  has  been  explored  by  crosscuts,  but 
nothing  but  granite  laid  bare. 

The  central  shaft  has  been  carried  down  to  a  vertical  depth  of 
150  feet,  but  owing  to  the  water  the  mine  was  inaccessible  below 
the  100  feet  level. 

At  75  feet  a  level  has  been  driven  to  the  south-east  for  a 
distance  of  100  feet,  but  at  the  face  no  quartz  is  showing.  A 
crosscut  of  10  feet  in  length  has  been  put  in  to  the  north-east,  and 
a  drill-hole  eight  feet  further  in  from  its  face,  which  exposed 
nothing  but  granite  of  the  usual  ty{)e.  The  section  in  this  drive 
shows  that  the  reef  occurs  along  a  fault  fissure.  Northwards  from 
the  shaft  a  drive  has  been  put  in  for  a  distance  of  40  feet,  and  a 
crosscut  16  feet  to  the  south-west  has  intersected  a  quartz  reef  of 
about  two  feet  six  inches  in  thickness. 

At  100  feet  from  the  surface  a  drive  has  been  put  in  90  feet 
northwards,  but  at  the  date  of  my  visit  this  was  inaccessible,  but  is 
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said  to  have  exposed  three  or  four  inches  of  quartz  of  the  usual 
type.  To  the  south  the  level  has  been  driven  75  feet.  A  crosscut 
20  feet  in  length  has  been  put  in  in  an  east-north-east  direction,  and 
intersected  a  thin  quartz  reef,  and  another  a  few  feet  further  in. 

This  mine  makes  water  at  the  rate  of  3,000  gallons  per  diem. 

The  southern  shaft  had  at  the  date  of  my  visit  attained  a  depth 
of  15  feet;  it  was  contemjjlated  continuing  it  until  the  reef  met 
within  the  adjoining  shaft  to  the  north  had  been  intersected. 

The  following  are  the  yields  from  this  lease  : — 


Maori 

Queen  G.M 

.L. 

541 R. 

Year. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  tou. 

tons. 

ozs. 

ozs. 

1901   

70-00 

125-00 

1-78 

1902   

290  00 

582-50 

2-01 

Total   

36000 

707-50 

1-96 

Treasure  East  G.M.L.  493r. — The  reef  opened  out  in  the 
Maori  Queen  extends  throughout  the  whole  length  of  the  property, 
and  a  good  deal  of  work  has  evidently  been  carried  out.  At  the 
date  of  my  visit  to  the  mine  water  was  standing  up  to  No.  2  level. 
The  mine  is  capable  of  yielding  water  at  the  rate  of  150,000  gallons 
per  diem.  Along  No.  2  level  there  is  about  an  average  of  two  feet 
of  quartz  exposed.  Some  crushings  have  been  taken  out  of  this 
mine,  but  owing  to  the  fact  that  they  are  included  with  those  from 
the  other  leases  (443,  457,  and  463)  held  by  the  London  and 
Hamburg  Gold  Eecovery  Company,  the  exact  yield  of  the  stone 
from  this  lease  cannot  be  given. 

Pretoria  G.M.L.  511  r.— There  are  three  shafts  on  this 
property,  all  of  them  put  down  upon  the  reef  opened  out  in  the 
two  adjoining  j^roperties  on  the  north.  There  is  not  very  much  to 
be  seen  at  the  present  time  in  the  workings. 

The  most  noteworthy  shaft  has  been  sunk  10  feet  vertically  to 
the  reef,  thence  down  the  underlie  140  feet  to  the  north-east,  the 
reef  showing  all  the  way  down  the  shaft.  At  the  90  feet  level  a 
drive  has  been  put  in  50  feet  northerly  and  thence  70  feet 
southerly. 

The  central  shaft  on  the  same  reef  had  been  carried  down  50 
feet,  through  granite  of  the  usual  type.  From  the  foot  of  the  shaft 
a  crosscut  has  l)een  i>ut  in  to  the  west,  which,  at  a  point  15  feet 
from  the  mouth,  passed  through  four  inches  of  quartz  dipping  to 
the  north-east.  A  western  crosscut  exposes  at  23  feet  from  the 
shaft  a  quartz  reef  of  two  feet  in  thickness,  underlying  to  the 
north-east. 

The  most  southerly  shaft  is  inaccessible. 
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From  the  official  records  it  appears  that  during  the  years  1901 
and  1902  55  tons  of  quartz  yielded  56'05ozs.  of  gold,  as  follows  : — 


Pretoria  G.M.L.  511r. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Bate  per 
ton. 

1901 
1902 

tons. 

35-00 

20-00 

ozs. 
32-85 
23-20 

ozs. 

•93 
116 

Total  

5500 

3605 

102 

PoTOSi  G-.M.L.  450r. — The  Potosi  property  has  been  worked 
by  an  underlie  shaft.  The  reef  has  been  worked  to  within  about 
25  feet  from  the  surface  from  No.  I  level.  There  being  no  adequate 
plan  of  the  property,  a  full  description  of  the  workings  cannot  Jbe 
very  well  given. 

Number  I  level  has  been  driven  north  420  feet  and  south  120 
feet  along  the  reef ;  number  2  level  has  been  driven  north  200  feet 
and  south  49  feet.  At  this  point  the  reef  is  only  six  inches  (in 
thickness.  Number  three  level  has  been  carried  north  165  feet 
along  the  reef,  which  at  the  face  is  two  feet  six  inches  in  thickness. 
The  shaft  has  been  continued  115  feet  below  number  3  level,  and 
shows  four  feet  of  quartz. 

The  returns  for  this  lease  are  included  with  those  of  the  Mount 
Margaret  Reward  Claim,  Ltd. 

Queen  of  the  May  North  G.M.L.  524r. —There  are  three 
abandoned  shafts  on  the  property,  but  all  are  inaccessible.  So  far 
as  may  be  judged  by  the  dumps,  the  country  rocks  passed  through 
is  a  foliated  granite  of  the  type  prevailing  in  the  district. 

Queen  of  the  May  G-.M.L.  466r. — There  are  three  shafts  on 
this  lease.  The  most  northerly  shaft,  which  is  now  inaccessible,  has 
been  carried  down  140  feet  on  an  eastern  underlie.  This  shaft  had 
been  sunk  upon  a  reef  which  strikes  N.  35°  W.  The  shaft  is  used 
for  the  purpose  of  supplying  water  to  meet  the  requirements  of  the 
Potosi  Gold  Mining  Company.  The  mine  yields  water  at  the  rate 
of  between  6,000  and  7,000  gallons  per  diem. 

As  seen  in  the  shaft  down  to  100  feet  level,  the  reef  consists  of 
a  zone  of  sheared  granite,  with  thin  veins  of  quartz  parallel  to  the 
planes  of  schistosity.  At  a  depth  of  80  feet  from  the  mouth  of  the 
shaft  a  crosscut  has  been  put  in  to  the  east  for  about  30  feet 
through  a  pseudo-foliated  granite.  At  100  feet  drives  have  been 
put  in  to  the  north  and  south  for  a  distance  of  100  feet  each  way. 

The  central  shaft  has  been  carried  down  to  a  depth  of  110  feet; 
at  80  feet  the  reef  consists  of  a  very  fissile  and  platey  quartz.  The 
water  standing  in  this  shaft  is  lowered  by  continued  pumping  in 
the  ground  to  the  north. 
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The  southern  shaft  has  been  carried  down  to  a  vertical  depth 
of  60  feet  through  granite  country,  but  no  reef  has  been  discovered 
therein. 

Crushings  have  been  recorded  from  this  mine  during  the  vears 
1899,  1900, 1901, 1902,  totalling  675-6  tons,  with  a  yield  of  658-2ozs. 
of  gold,  as  follows  : — 


Queen  op  the  Mat  G.M.L.  466e. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

tons. 

ozs. 

ozs. 

1899   

14-60 

31-00 

2-12 

1900   

106-00 

199-75 

1-88 

1901  

300-00 

170-00 

•56 

1902   

255-00 

257-45 

101 

Total   

675-60 

658-20 

•97 

Queen  op  the  May  South  G.M.L.  467r. — The  northern 
shaft  on  the  lease  has  been  sunk  to  a  depth  of  20  feet,  and  a  drive 
has  been  put  in  to  the  south  designed  to  intersect  the  open  cut  just 
alongside  the  shaft.  About  eight  or  nine  inches  of  quartz  of  a 
somewhat  fissile  type  is  showing  in  the  drive. 

The  central  or  water  shaft  has  been  carried  down  100  feet 
vertically ;  at  90  feet  a  drive  has  been  extended  80  feet  northwards  : 
in  it  there  is  about  an  average  of  15  inches  of  quartz  showing. 
About  five  feet  of  potable  water  is  standing  in  the  shaft.  The 
southern  shaft,  which  has  been  sunk  on  the  same  reef,  has  been 
carried  down  to  a  depth  of  40  feet.  From  the  foot  of  the  shaft  a 
drive  has  been  put  in  along  the  reef  to  the  north  and  connects  with 
another  shaft  88  feet  in  depth.  At  about  20  feet  from  the  northern 
end  of  the  drive  is  about  12  inches  of  platev  fissile  quartz  of  the  usual 
type.  About  half  way  up  this  intermediate  shaft  the  total  width  of 
the  reef  and  formation  is  from  2  feet  6  inches  to  3  feet.  There 
have  been  ojEficially  recorded  from  this  mine  1,191  ozs.  of  gold  as  the 
result  of  crushing  566-55  tons  of  quartz,  as  follows  : — 


Queen  op  the  May  Sou'th  Gr.M.L.  467r. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1899   

16  55 

33-00 

1-99 

1900   

15600 

321-90 

2-06 

1901   

231  00 

666  00 

2-37 

1902   

11300 

171-00 

1-51 

Total   

666-66 

1,191-90 

210 
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PiNDiNNiE  Deep  G.M.Iv.  463r. — This  lease  adjoins  that  last 
mentioned  on  the  east.  A  vertical  shaft  has  been  put  down  (to  an 
•unknown  depth)  at  the  north-west  ant^le  of  the  lease  through  a 
micaless  granite  (4643).  There  is  a  little  quartz  of  a  very  fissile 
type  lying  at  grass  ;  some  of  the  quartz  contained  ribbons  of  felspar, 
suggesting  the  possibility  of  the  quartz  being  merely  a  transmuted 
pegmatite  vein.  No  work  was  going  on  at  the  time  thci  lease  was 
visited,  hence  a  description  of  the  workings  cannot  be  given. 

In  1900  the  official  records  show  that  a  crushing  took  place, 
but  as  it  is  included  in  the  total  of  125  tons  yieldinc^  157-6ozs.  from 
the  four  leases  443,  457,  463,  and  493,  it  is  impossible  to  arrive  at 
the  exact  amount  of  gold  returned  from  this  property. 

Gr.M.L.  490r.— On  this  lease  there  is  an  underlie  shaft  10  feet 
in  depth,  exposing  a  laminated  quartz  reef  dipping  at  41°  to  N.  60°  E. 
The  country  rock  on  both  the  hanging  and  the  foot  walls  is  foliated 
granite  of  the  usual  type. 

Little  Wonder  G.M.L.  522r  (a  new  lease  embracing  G.M.L. 
461,  Woomera). — An  open  cut  5  feet  deep  at  the  north-west  angle 
of  the  lease  shows  the  following  section  : — 


SOUTH  eND      Of      OP£Ar  CUT 


SECTION  OF  REEF  IN  G.M  .L.522. 

Fig.  15. 

The  quartz  is  enclosed  in  a  micaceous  schist,  which  may  merely 
represent  a  transmuted  granite. 

At  the  northern  end  of  the  open  cut,  which  is  about  21  feet  in 
length,  there  is  only  one  foot  of  quartz  exposed.  The  general  strike 
of  the  quartz  is  south-east,  and  the  underlie  to  the  north-west  at 
about  50  degrees.    A  fail-  quantity  of  quartz  is  lying  at  grass. 

There  are  several  shafts  on  the  property  and  a  good  deal  of 
work  done,  but,  owing  to  the  want  of  accurate  plans  of  the  workings, 
a  definite  description  thereof  is  well  nigh  impossible.  The  reef  is 
fairly  well  defined  and  naturally  varies  greatly  in  its  size. 
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The  returns  for  these  two  leases  are  as  follow  : — 


WooMERA  G.M.L.  461r. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

1899   

1900   

Total   

tons. 
58-00 
10-90 

68-90 

ozs. 
28-85 
12-85 

41-70 

ozs. 

-49 
1-18 

-60 

Little  Wonder  Gr.M.L.  522e. 

Year. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  ton. 

1901   

1902   

Total  

tons. 
8200 
197-00 

ozs. 
284-00 
839-86 

ozs. 

3-  46 

4-  26 

279-00 

1,123-86 

402 

Boer  G.M.L.  508r  (originally  Rich  View, 462r).— This  is  a 
six-acre  lease  adjoining*  the  south-east  boundary  of  that  last  men- 
tioned. A  great  deal  of  work  has  been  done  on  this  lease  by 
previous  holders  of  the  ground,  and  the  reef  worked  practically  from 
the  surface.  The  reef  is  a  rockbound  vein  of  quartz  underlying  at 
an  angle  of  45°  to  the  east,  and  has  been  intersected  by  two  vertical 
shafts,  one  20  feet  and  the  other  50  feet  deep.  At  the  foot  of  the 
50  feet  shaft  the  reef  is  about  12  inches  in  thickness.  Coarse 
gold  and  pyrites  is  showing  in  a  specimen  (4646)  from  the  foot 
of  the  50  feet  shaft. 

A  little  distance  to  the  south  another  shaft  upon  the  same 
reef  has  been  put  down  to  a  depth  of  25  feet,  but  it  only  exposes 
about  an  inch  or  two  of  quartz. 

According  to  the  official  figures  several  good  crushings  have 
been  recorded  from  the  lease,  as  follows : — 


RiCHviEW  Gr.M.L.  462r  and  Boer  G.M.L.  508r. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  ton. 

1900 
1901 
1902 

tons. 
74-00 
137-00 
62  OO 

ozs. 
226-80 
357-50 
207-00 

ozs. 

3  06 

2-  61 

3-  33 

Total  

273  00 

971-30 

2-89 
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PENNYWEiaHT  POINT. 

The  mining  centre  of  Pennyweight  Point  lies  east  of  Yunda- 
mindera,  and  due  north  of  the  trig,  station  (/k7208)  on  Mt. 
Keith,  There  were  only  about  four  or  five  men  at  work  at  the  date 
of  my  visit,  hence  very  little  could  be  seen.  A  good  deal  of  dry- 
blowing  must  have  been  carried  out  at  one  period  in  the  history  of 
the  district.  The  surface  of  the  ground  is  covered  with  a  shallow 
deposit  of  surface  loam,  beneath  which  is  a  relatively  small  thick- 
ness of  aluminous  laterite  (?  bauxite,  4642).  The  country  rock 
seems  to  be  diabase  of  the  prevailing  type. 

The  following  is  a  description  of  those  workings  of  which  it 
was  possible  to  make  an  inspection  : — 

Lombard  G.M.L.  3349  (305r).— A  vertical  shaft  25  feet  in 
depth  had  been  put  down  near  the  northern  boundary  of  W.E.  12 
adjoining.  This  shaft  exposes  about  three  feet  of  laterite,  which 
passes  without  abrupt  line  of  demarcation  into  the  underlying 
country.  A  drive  has  been  put  in  from  the  bottom  of  the  shaft  for 
a  short  distance  to  the  north-east;  about  12  feet  in  the  drive  is  a 
quartz  reef  underlying  to  the  north-west  at  a  low^  angle.  The 
western  side  of  the  drive  shows  the  following  section  : — 


+    -1-  +  -f   +■  +  + 


-+     i-    -H    -H    + '  4-   4-    4-    4.    +-     mm       -f.    4^    -t-    4-     +  ■»- 

J)ecc77iposeci  W  cccvcuiLey 

+      4--*-4--f      -+-4--v-h    4-H  4-       -»--»-  -H     +  -♦- 

-I-      4-4--^.^_     4.     ^   ^    ^    ^4-     4-      4-    4-     -t-      -t-  ^ 

/=  L  O  O  Of^"    Z?  /P/  i/£  ^ 

SECTION    OF  REEF   \W  G.M.L.3349. 

Fig.  16. 

No  work  appears  to  have  been  carried  out  by  the  present  occu- 
pants of  the  ground.  The  surface  of  the  lease,  however,  is  studded 
with  numerous  old  abandoned  shafts,  giving  silent  testimony  to  the 
activity  which  at  one  time  evidently  prevailed. 

Highland  Chief  a.M.L.  568r.— The  Highland  Chief  work- 
ings are  situated  on  the  slope  of  a  diabase  hill,  bearing  32°  from 
W.R.  14r,  and  distant  about  a  mile  and  a-half.  The  outcrop  of  the 
reef,  which  runs  almost  due  east  and  west,  can  be  followed  for  a  con- 
siderable distance  along  the  surface,  and  had  apparently  been 
opened  up  by  previous  occupants  of  the  ground.  The  only  accessible 
shaft  at  the  date  of  my  visit  had  been  carried  down  to  a  vertical 
depth  of  85  feet.  At  the  foot  was  an  east  and  west  quartz  reef 
underlying  to  the  north  at  an  angle  of  55"^.  The  reef  had  been 
opened  out  by  drives  put  in  to  the  east  and  west  for  a  distance  of 
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10  feet  each  way ;  in  the  eastern  face  the  quartz  reef  attained  a 
thickness  of  3  feet  6  inches,  and  1  foot  6  inches  in  the  western. 
Free  ^old  was  showing  in  the  quartz,  which  carried  a  small 
quantity  of  green  carbonate  of  copper  on  the  faces.  At  a 
vertical  depth  of  40  feet,  the  reef  had  been  opened  up  17  feet  to  the 
east,  and  a  distance  unknown  to  my  informant,  on  the  west.  A 
crushing  reputed  to  have  yielded  29dwts.  is  said  to  have  been 
obtained  from  this  level.  At  the  20  feet  level,  a  crushing  is  said  to 
have  averaged  16dwts.  This  property,  which  seems  to  have  a  good 
future  before  it,  labours  under  the  difficulty  of  having  to  cart  the 
stone  to  Yuudamindera,  some  miles  distant,  at  a  cost  of  8s.  6d.  per 
ton,  and  a  charge  for  crushing  rate  varying  from  25s.  to  30s.  per  ton. 

A.W.A.  G.M.L.  562r.— The  A.W.A.  reef  lies  in  close 
proximity  to  the  Highland  Chief.  As  seeu  on  the  surface  the 
outcrop  trends  109°.  The  property  has  been  opened  up  by  means 
of  a  vertical  shaft  sunk  along  the  reef  90  feet  deep. 

Washington  Gr.M.L.  594r. — The  Washington  is  a  reef  upon 
which  a  good  deal  of  work  has  been  done  at  one  time  or 
another,  but  the  workings  wei-e  inaccessible  at  the  date  of  my 
visit.  The  reef  trends  generally  east  and  west,  and  underlies  to 
the  north.  At  the  present  time  a  deep  shaft  is  being  put  down, 
and  at  the  date  of  my  visit  had  attained  a  depth  of  115  feet.  A 
crosscut  is  being  put  in  to  the  south,  at  a  depth  of  100  feet, 
with  the  object  of  intersecting  the  reef  at  that  depth.  At  the  date 
of  my  visit  the  crosscut  had  only  been  driven  15  feet  from  the 
shaft.  So  far  as  may  be  judged  by  the  stone  in  the  outcrop,  the 
stone  of  the  Washington  reef  is  free  milling  ore. 

The  following  table  shows  the  various  crushings  from  these 
properties  : — 


GOLD  YIELD  OF  THE  YUNDAMINDERA  DISTRICT. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  ton. 

A.W.A.  G.M.L. 

562r. 

1901   

1902   

1903  to  mh  June  ... 

tons. 
2.5-00 
165-00 
2()()0 

ozs. 

22-47 
762-30 

29-00 

ozs. 

-89 
462 
1-45 

Total   

21000 

81377 

3'87 

Boer  G.M.L.  508r  (late  Uich  View  G.M.L.  4r)2R). 


1900   

74-00 

226-80 

3-06 

1901   

137-00 

357-50 

2-61 

1902   

62  00 

207-00 

334 

Total   

27300 

79130 

2-90 
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G-OLD  Yield  of  the  Yundamindera  District — 


continued. 

Tear. 

Ore  crushed. 

Gold  therefrom. 

Kate  per 
ton. 

Bound  to  Rise  Gr.M.L.  117r. 

Previous  to  1897 
1897   

tons. 
Unknown 
•05 

ozs. 
24000 
39-00 

ozs. 
780-00 

Total   

279  00 

Boomerang  Gr.M.L.  533r. 


1901   

52  00 

58-70 

1-12 

1902   

69-00 

69-95 

1-01 

Total   

12100 

12865 

106 

Dewey  G.M.L.  487r. 
1900   I        134*45  I        24010   I  178 


G-EORGE  Washington  Gr.M.L.  IIIr. 


1897   

10-00 

27-63 

2-76 

1898   

72-75 

173-40 

2-38 

1899   

2200 

35-50 

1-61 

Total   

10475 

236  53 

2'25 

GiOBiA  G.M.L.  542r. 
1901   I         40  00   I         1475   I  -37 


Highland  Chief  G.M.L.  673r. 
1903  to  30th  June    ...  ]  16'00    j  2310    |  1*44 


Granite  King  G.M.L.  550r. 
1902   I         96-00  I         6410  I  -66 

JusT-iN-TiME  G.M.L.  546r. 
1901   I       109*00  i         59*00  f  -54 
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Gold  Yield    of    the  Yundamindera  Distbict- 

continued. 


Year. 


Ore  crushed. 


Gold 
therefrom. 


Rate 
per  ton. 


Little  Wonder  G.M.L.  522r. 


1901   

82-00 

284-00 

3-46 

1902   

197-00 

839-86 

4-26 

Total   

27900 

1,123-86 

403 

London  and  Hamburg  Gold  Recovery  Co.'s 
G.M.Ls.  448r,  457r,  463r,  493r. 


1900   

125-00 

157-50 

1-26 

1903  to  30th  June  ... 

35000 

176-70 

•50 

Total   

47500 

334  20 

70 

Maori  Queen  G.M.L.  541r. 


1901   

70-00 

125-00 

1-78 

1902   

29000 

582-50 

2-01 

1903  to  30th  June  ... 

2000 

28-00 

1-40 

Total   

38000 

735  50 

1*93 

Mt.  Margaret  Reward  Claim,  Ltd.,  G.M.Ls.  450r, 
456r,  536r. 


1899   

76-00 

17000 

2-23 

1900   

109-00 

169-65 

1-55 

1901   

4,718-00 

3,636-54 

•77 

1902   

2,78400 

2,580-10 

•92 

1903  to  30th  June  ... 

1,243  00 

853-10 

•68 

Total   

8,93000 

7,40939 

•83 

Potosi  North  Extended  G.M.L.  514r. 


tous. 

ozs. 

ozs. 

1901   

116  00 

173-50 

1-49 

1902   

331-00 

266-05 

2-03 

1903  to  30th  June  ... 

59-00 

118-00 

2-00 

Total   

306-00 

55755 

1-82 

1901 
1902 


Pretoria  G.M.L.  511r. 

3500 
20-00 


Total 


5500 


32-85 
23-20 

56  06 


•94 
1-16 

102 
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Gold  Yield   of   the   Yundamindera  District— 
continued. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

Queen  of 

1899   

1900   

1901   

1902   

1903  to  30th  June  ... 

Total   

Queen  of  th 

1899   

1900   

1901   

1902   

Total   

Te  a 
1898   

TuCKE 
1900   

THE  May  G 

tons. 
14-60 
106-00 
300-00 
255-00 
26000 

M.L.  466r. 

ozs. 

31-00 
199-75 
170-00 
257-45 
247-00 

ozs. 
2-12 
1-89 

•57 
101 

•95 

935-60 

90520 

•97 

E  May  Souti 
16-55 
156-00 
281-00 
11300 

I  G.M.L.  467 

33-00 
321-90 
666-00 
171-00 

R. 

1-  99 

2-  06 
2-37 
1-51 

566-55 

1191-90 

210 

NAu  G.M.L. 
1700 

121r. 

1600 

•94 

R  Bag  G.M.L.  499r. 

700   1  95*30* 

13-61 

*  Inchides  13ozs.  dollied  and  specimens. 


Treasure  North  G.M.L.  549r. 


1902   

72-00 

121-74 

1-69 

1903  to  30th  June  ... 

36-00 

101^23 

2-81 

Total   

10800 

222-97 

206 

WooMERA  G.M.L.  461r. 


1899   

58-00 

28-85 

•49 

1900   

10-90 

12-85 

118 

Total   

68-90 

41-70 



Sundry  Claims  at  Yundamindera. 

1898   

137-00 

189-30 

1-38 

1899   

73^00 

167-30 

2-29 

1900   

39-00 

17-90 

•46 

1901   

3000 

14-30 

•48 

1902   

202-00 

418-01 

2-06 

1903  to  30th  June  ... 

20-00 

28-00 

1-40 

Total   

501-00 

834-81 

1-66 
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EUCALPYTUS. 

This  all  but  deserted  mining  centre  lies  due  east  of  Linde  Mia 
(Pindinnie  Soak). 

A  good  deal  of  bona-fide  work  must  have  been  carried  out  in 
the  neighbourhood  at  one  period  of  its  existence ;  and  so  far  as  may 
be  judged  by  the  state  of  the  surface  a  good  deal  of  dry  blowing 
must  have  been  done.  The  productive  area  is  embraced  within  the 
limits  of  about  half  a  mile  square.  Practically  no  work  was  going 
on  at  the  date  of  my  visit,  hence  very  little  was  to  be  seen.  The 
following,  however,  is  a  description  of  those  workings  which  it  was 
possible  for  me  to  examine  : — 

Lady  Pascoe  G.M.L.  371. — An  inaccessible  shaft  had  been 
put  down  on  a  small  quartz  leader.  In  1899,  10  tons  from  this 
lease  yielded  4"32ozs.  of  gold,  being  at  the  rate  of  •43ozs.  per  ton. 

Gr.M.L.  315  (Shannon  G.M.  Co.) — An  inaccessible  relatively 
deep  shaft  had  been  put  down  at  the  south  angle  of  the  lease.  On 
the  surface  at  the  south  side  of  the  shaft,  two  reefs  trending 
respectively  298deg.  and  269deg.  outcrop.  Very  little  work  would 
seem  to  have  been  done  on  these.  The  following  returns  of  the 
Shannon  Gr.M,  Co.  were  obtained  from  this  lease,  and  M.A.  2r: — 


Shannon  G.M.  Co. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Kate  per 
ton. 

1899   

1900  ....   

tons, 
16400 
22-00 

ozs. 
65-50 
60-20 

ozs- 

-39 
2-73 

Total   

186'00 

12570 

•67 

G.M.L.  398. — A  water  shaft  had  been  sunk  to  a  depth  of  130 
feet  through  diabase  country,  but  no  water  was  obtained. 

Gr.M.L.  4480. — A  good  deal  of  work  has  been  done  upon  the 
reef  traversing  this  piece  of  ground.  The  reef  first  makes  its 
appearance  as  a  fine  thread  on  the  summit  of  the  rising  ground  in 
the  adjoining  lease  to  the  south,  367  ;  and  can  be  followed  north- 
westward across  the  lease  in  the  direction  of  398. 

Several  shallow  shafts  have  been  ])ut  down  at  different  points 
along  the  outcrop,  but  although  some  rich  pockets  have  been  met 
with,  no  serious  attempt  to  systematically  open  up  the  reef  would 
appear  to  have  been  made. 

A  vertical  shaft,  80  feet  in  depth,  had  been  ])ut  down  by  pre- 
vious holders  of  the  ground,  apj)arently  on  the  wrong  side  of  the 
outcrop  of  the  reef.  The  pn^sent  hokh^rs  of  the  ground  have  sunk 
a  shaft  20  feet  in  depth.    About  10  inches  of  quartz  are  exposed; 


51 


in  the  footwall  is  a  rubbly  ironstone  leader,  samples  from  which,  in 
addition  to  showing  coarse,  free  gold,  dollied  very  well.  •  The  iron- 


SECTION     OF    REEF    )N   G. M  L.  4480 


Fig.  17. 

stone  leader,  I  am  credibly  informed,  has  been  invariably  observed 
to  cut  out  at  from  30  to  40  feet  from  the  surface. 

Brown  Hill  Reef. — A  little  distance  south  of  G.M.L.  385  is 
what  is  known  as  the  Brown  Hill  Reef,  which  trends  generally 
north-west  and  south-east.  This  reef,  so  far  as  may  be  judged  by 
the  number  of  disused  shafts,  must  have  been  extensively  worked 
by  previous  holders  of  the  ground.  The  reef  underlies  at  about  one 
in  one  to  the  west ;  the  accessible  workings  show  that  the  quartz, 
which  nowhere  is  very  thick,  occurs  along  a  line  of  fault,  both 
the  hanging  and  the  footwall  sides  of  the  vein  being  strongly 
slickensided. 

About  two  miles  to  the  north  is  the  Shannon  G.M.Ls.  958  and 
3372  (Triumph  North)  which  are  now  abandoned.  The  reef,  which 
stands  boldly  out  from  the  surface,  forms  a  prominent  landmark, 
and  has  a  general  strike  of  35deg.  The  quartz  reef,  which  is  vertical, 
and  several  feet  thick,  is  seamed  with  veins  of  a  siliceous  oxide  of 
iron.  (4641.) 

Nowhere  on  the  surface  of  the  area  does  the  cover  of  superficial 
deposits  exceed  six  or  eight  feet  in  thickness.  From  what  may  be 
seen  in  the  workings,  costeans,  etc.,  it  is  quite  evident  that  the 
diabase  is  intersected  by  a  net-work  of  quartz  veins,  in  reality  an 
auriferous  stock-work,  to  the  residual  decomposition  of  which  the 
rich  dryblown  patches  may  be  ascribed.  The  richness  of  the  super- 
ficial deposits,  as  well  as  the  richness  of  the  quartz  reefs  and  leaders, 
would  seem  to  afford  good  grounds  for  somewhat  more  systematic 
mining  than  would  hitherto  seem  to  have  been  in  vogue. 

The  drainage  from  l^ucalyptus  flows  north-east  into  Lake  Carey, 
along  several  well  defined  water-courses.  The  rich  residual  deposits 
have  led  to  prospecting  in  these  valleys  for  deep  leads,  but  so  far 
nothing  but  a  thin  cover  of  wash  resting  upon  rock  decomposing  in 
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situ  in  the  direction  of  kaolin,  has  been  met  with.  Between 
Eucalyptus  and  the  lake  some  miles  distant,  the  fall  is  very  slight, 
and  hardly  sufficient  to  warrant  the  inference  that  the  country  is 
likely  to  develop  an  extensive  system  of  deep  leads. 


GOLD  YIELD  OF  THE  EUCALYPTUS  DISTRICT. 


Year. 

Ore  crushed. 

Gold  tlierefroni . 

Eate  per 
ton. 

Brown 

1900 

1901   

Total  

*  Includes  22-05ozs.  dolli 

Card 

1900   

1901   

Total  

Hill  GM. 

tons. 

7*00 

L.  491r. 

ozs. 
*81'20 
131-91 

ozs. 
11-60 

700 

11311 

1616 

ed  and  specimen 

IGAN  O.M.L 
7-00 
6-00 

s.   t  Dollied  and 

588r. 

15000 
22-85 

specimens. 

21-43 
3-81 

1300 

17285 

1329 

Chesapeake  (t.M.L.  442r. 
1899   I         1000   I  7'00   I  70 


Cornucopia  G.M.L.  520r  (late  IOOr  Nine  of 
Hearts). 


1898   

520-00 

718-87 

1-38 

1899   

295-00 

15405 

•52 

1900   

61-00 

()0-50 

•99 

1901   

U-00 

3-15 

•22 

Total  

890-00 

93657 

105 

1900 
1901 


Golden  King  G.M.L.  530r. 

^7460 

2-00  29-85 


Total 


2-00 


104-45 


14-92 


5222 


Dollied  and  specimens. 


Ironsides  G.M.L.  42()R. 


1899 


1898 


6000 


25*35 


•42 


Keep-it-Dark  G.M.L.  41  6r. 
 I         24  00   ,      *  204  50 


852 


*  Includes  119-50ozs.  dollied  and  specimens. 
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Gold  Yield  of  the  Eucalyptus  District — continued. 


Year. 


Ore  crushed. 


Gold  therefrom 


Eate 
Ijer  ton. 


Knight  Errant  G.M.L.  505r. 

I  tons  I  ozs.  I  ozs. 

1900    12  00  *  70-93  I  5-91 

*  Includes  48  60ozs.  dollied  and  specimens. 

Lady  Pascoe  G.M.L.  371r. 


1899  ... 



1000 

432 

43 

Scotchman  G.M.L.  477r. 

1899  ... 



235 

*  110  70 

4710 

Includes  65'45ozs.  dollied  and  specimens. 

Shannon 

G.M.  Co.  G.M.L.  315r  and  M.A 

2r. 

1899  ... 

164-00 

65-50 

•39 

1900  ... 

22-00 

60-20 

2-73 

Total  . 

186  00 

12570 

•67 

Unity  G.M.L.  400r. 


1898   

2000 

15-00 

•75 

1900   

3  00 

6-00 

2-00 

Total  

2300 

2100 

91 

Yando  G.M.L.  504r. 


1900 
1901 
1902 
1903 


Total 


4-00 

*  210-20 

5255 

1500 

t  974-40 

64-96 

2000 

t  723  61 

36-18 

§  56-16 

3900 

1,96437 

5036 

*  Includes  175-lOozs.  dollied  and  specimens.  f  Includes  624'75ozs. 
dollied  and  specimens.  J  Includes  452  86ozs.  dollied  and  speci- 
mens.     §  Dollied  and  specimens. 


Sundry  Claims  at  Eucalyptus. 

1898                                         54-00               51-00  "94 

1899                                        104-50    ;       *  453-34  4-33 

1900                                         12-00    j       1 115-50  9-62 

Total  I       170  50  I        619-84  3  63 


*  Includes  332*52ozs.  dollied  and  specimens, 
t  Includes  67ozs.  dollied  and  specimens. 
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Leaving  Yundamindera  my  route  took  me  via  French's  Soak 
(Reserve  8387).  The  staple  formation  between  the  two  places 
being  granite  of  the  usual  type.  About  four  miles  to  the  north- 
east of  the  soak  a  vein  of  chalcedony  has  been  opened  up  on  the 
southern  face  of  a  low  granite  tableland.  The  matrix  of  the 
chalcedony  is  granite  decomposing  in  the  direction  of  kaolin. 
Several  small  veins  of  a  chalcedonic  breccia  outcrop  in  the  neigh- 
bourhood, but  only  upon  one  of  them  does  any  very  great  amount 
of  prospecting  appear  to  have  been  done.  The  vein  is  about  six  to 
eight  inches  in  thickness,  and  has  been  followed  down  to  a  depth  of 
about  10  feet.  The  chalcedony  occurs  in  the  form  of  irregular 
fragments  along  a  joint  or  sheer  plane.  So  far  anything  yet 
opened  up  is  of  little  if  any  commercial  value. 

About  a  mile  west  of  French's  Soak  the  granite  gives  place  to 
diabase  (4648)  which  forms  the  summit  of  Mount  Kildare,  E52. 

Between  Mounts  Kildare  and  Kilkenny,  J.H.R.  19,  the  country 
appears  to  be  all  diabase.  The  summit  of  the  latter  peak  is  a 
fairly  coarse-grained  gabbro  (4649,  4650). 

MOUNT  MALCOLM. 
The  Mount  Malcolm  neighourhood  is  situated  in  diabase  and 
allied  rocks.  At  the  date  of  my  visit  little  or  no  mining  was  going 
on  anywhere,  and  with  one  exception  access  to  the  underground 
workings  was  not  obtainable ;  hence  no  description  of  the  reefs  and 
other  cognate  points  is  possible.  The  attached  map  shows  the 
position  of  the  various  reefs  so  far  as  can  be  seen  by  careful  inspec- 
tion of  the  surface,  and  the  following  table  of  statistics  shows  the 
gold  yields  of  the  various  properties. 


GOLD  YIELD  OF  THE  MOUNT  MALCOLM  DISTRICT. 


1 

Year.                 j    Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

Ali 

1897   

Deerah 

1898   

1899   

Total 

DovRR  Cas 

1897   

1898   

1899   

1900   

Total   

CIA  a.M.L. 

tons 

20'00 

388c. 

ozs. 

40*38 

ozs. 

2*01 

a.M.L.  406c  (631t). 

40  00    1  172-60 
()8  00  224-90 

4-31 
3-57 

10300 

39750 

3-86 

1-23 
1-31. 

•9(; 

•3() 

TLE  G.M.L. 

40  00 
119  00 
2V.V00 

():vo() 

212c  (4352) 

49  17 
15973 
2047() 

2:V05 

43500 

43671 

100 
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Gold  Yield  of 


THE  Mount  Malcolm  District— 
continued. 


Year. 


Ore  crushed. 


Gold  therefrom. 


Bate  per 
ton. 


Dumbarton   G.M.L.  722c. 


tons 

ozs. 

ozs. 

1899   

25-00 

37  25 

1-46 

1900   

11100 

13655 

1-23 

1901   

52-00 

38-07 

•73 

1902   

30  00 

1815 

-65 

Total   

21800 

23002 

105 

Flying  Pig  G.M.L.  452c. 

1897   

41-07 

243 -22 

5^92 

1898   

90-00 

152-33 

1^69 

1899   

62  00 

189-75 

3  06 

1900   

69-00 

120-15 

1-74 

1901   

70-00 

103-85 

1-48 

Total   

33207 

809-30 

2-43 

Golden  Crown  G.M.L.  756c  (4519). 

1899   

5200 

57-20 

1^10 

1900   

247-00 

294-95 

1-19 

Total  

29900 

35215 

1-17 

Golden  Prize  G.M.L.  33c. 

1898   

17-00 

2197 

1-29 

Golden 

Sunset  G.M.L.  355c. 

1897   

•05 

1-35 

27-00 

1898   

18600 

332-72 

1-78 

1899   

15  00 

18-00 

1-20 

Total  

201*05 

35207 

1-75 

Great  Ba 

rrington  G.M.L.  568c. 

1898   

1900 

865 

•45 

GwALiA  Bach  G.M.L.  459c. 

1897   

3000 

50-10 

1-67 

1898   

10-00 

9-30 

-93 

Total  

4000 

59-40 

1-48 
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GrOLD  Yield  of  the  Mount  Malcolm  District- 
continued. 


Year. 


Ore  crushed. 


Gold  tlierefrom. 


Rate  per 
ton. 


1900 


Mafeking  Gr.M.L.  773c. 

tons.  I  o5 

...  I  16-00 


600 


•37 


Malcolm  Belle  G.M.L.  576c  (late  Sunday, 
146c). 


1897   

28-00 

32-93 

1-17 

1898   

54-00 

52-20 

•9G 

1899   

79-00 

71-58 

-90 

1900   

82-50 

6905 

-83 

Total   

243-50 

225-76 

-92 

Mt.  Malcolm  Great  Northern  Reef  G.M.L. 
717c. 

1899   I         50-00   I         23-00   I  -46 


Midas  G.M.L.,  637c  (late  Malcolm  Mohr,  147c). 


1898   

373-50 

262-91 

•73 

1899   

433-00 

559-26 

1-29 

1900   

370-80 

643-05 

1-73 

1901   

303-00 

276-72 

•91 

1902   

561-00 

396-08 

'70 

Total   

2,041*30 

2,138-02 

104 

North  Star 

G.M.Ls.  2c,  3c,  26c  (321 

3). 

1897   

3,435-75 

3,494-12 

1-01 

1898   

1,144-00 

1,197-04 

104 

1899   

638  00 

706-40 

1-10 

1900   

5,076-00 

4,784-15 

•94 

1901   

2,352-00 

2,248-25 

-95 

1902   

1,233-00 

2,227-07 

1-80 

Total 

13,878-75 

14,657-03 

105 

Pride  of  the  North  G.M.L.  385c. 
1897   ;  5-30   I         5400   i  10'19 


Pia  A.ND  Whistle  G.M.L.  534c. 
1898    ...  I         36-00   I         4310  I  119 
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Gold  Yield  of  the  Mount  Malcolm  District — 
cordinued. 


Year, 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton. 

Primrose  Day 

1898   

1899   

Total  

Eichmond  ( 

1897 

1898  ... 

1899   

1900   

1901   

1902   

Total  

(Midas  Sou 

tons. 
13-00 
17-00 

th  G-.M.L.  5 

ozs. 
31-55 
23-30 

48c). 

ozs. 
2-42 
1-37 

3000 

54-85 

1*82 

^.M.Ls.,  12c 

1600 
1,079-00 
786  00 
48-00 

60300 

(1196)  634c 

36  35 
1,284-26 
836-44 
29-40 
cy.  598-54 
459-95 

227 
119 
1-08 
-61 

•76 

2,51400 

3,244-94 

1*29 

South  Star  G.M.L.  596c  (530k). 


1898   

74  00 

69-50 

•93 

1899   

59-00 

76-60 

1-29 

Total  

13300 

14610 

109 

Shot 

OVER  G.M.L. 

580c. 

1899   

1000 

510 

•51 

Whispering  Hope  Gr.M.L.  617c. 

1898   

21-00 

16-92 

•80 

1899   

53  00 

44-28 

-83 

Total  

74-00 

61'20 

'82 

Knark  a.M.L.  946c  (770c). 

1902   

27-00 

1018 

•37 

Sundry  Claims  at  Mount  Malcoltv 

I. 

1898   

44-00 

61-99 

1^40 

1899   

6-00 

12-71 

2-12 

1900   

111-50 

81-65 

•73 

1901   

32-00 

20-00 

•62 

1902   

429-00 

475-21 

1-10 

Total   

622*50 

651-56 

104 
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SUMMARY. 

One  of  the  most  noteworthy  features  in  the  country  under 
examination  is  the  occurrence  of  a  continuous  belt  of  iron-bearing 
cherts  or  quartzites,  which  has  been  followed  for  a  distance  of  not 
less  than  fifty  miles.  There  are  strong  reasons  for  believing  that 
it  extends  northwards  as  fir  as  Mount  Morgans.  The  beds  of 
which  the  belt  is  composed  range  from  an  almost  pure  quartz, 
through  banded  jaspers,  often  of  great  beauty,  to  what  appears  to 
the  eye  to  be  practically  pure  hematite.  Analyses  of  the  typical 
varieties  of  the  different  classes  of  ore  showed  that,  contrary  to  their 
general  appearance,  they  all  contain  a  high  percentage  of  silica,  and 
a  relatively  low  percentage  of  iron.  Many  of  the  deposits  could 
readily  be  concentrated  to  high  grade  ores.  Although  the 
geographical  position  of  the  deposits  puts  them,  under  present  con- 
ditions, beyond  the  reach  of  commercial  enterprise,  there  is  little 
doubt  that  were  they  more  favourably  situated  as  regards  proximity 
to  fuel,  fluxes,  or  even  water  carriage,  some  of  them  might  be  turned 
to  profitable  account.  Of  the  origin  of  the  deposits  it  is  diffi- 
cult, with  our  present  knowledge,  to  form  any  precise  opinion. 
They  are  evidently  not  of  clastic  origin,  occurring  as  they  invariably 
do,  in  the  greenstone  schists ;  these  have  invariably  been  subject  to 
a  great  amount  of  bleaching  and  decomposition  in  close  proximity 
to  the  deposits.  The  greenstone  schists  contain  a  certain  propor- 
ti(m  of  iron  compounds  in  their  composition,  and  the  bleaching 
action  in  proximity  to  the  quartzites  would  seem  to  imply  that  these 
form  the  source  of  the  iron  ore,  and  possibly  that  of  the  silica  with 
which  these  ores  are  invariably  associated.  The  iron- bearing 
quartzites  occur  in  the  form  of  attenuated  overlapping  lenses  along 
what  are  evidently  sheer  planes  of  remarkable  persistence,  which,  by 
virtue  of  theii"  lamination,  have  formed  channels  for  the  more  or 
less  free  circulation  of  mineral-bearing  solutions. 

On  either  side  of  the  hematite-bearing  belt  numerous  quartz 
reefs  outcrop,  and  several  mining  centres — Yarri,  Edjudina,  Linden, 
Eucalyptus,  etc, — have  been  opened  up,  and  so  far  as  may  be 
judged  by  the  official  statistics,  a  considerable  quantity  of  gold  has 
been  won,  though  it  is  doubtful  if  all  the  gold  actually  obtained 
has  been  officially  reported.  In  view  of  the  extent  of  "what  may  be 
termed  the  Edjudina- Yundamindera  mineral  belt,  and  the  number 
of  reefs  actually  outcropping  in  addition  to  those  actually  worked, 
there  seem  to  me  to  be  sufficient  ground  to  warrant  rather  more 
vigorous  prospecting  than  would  liitherto  have  appaiently  been  the 
case. 


V.y  AiiMiDi-ity    Wm.  AbKiini)  VVathon,  (JovcruitKiiit.  PriiiltM-,  PiTlli. 


57 


Gold  Yield  of  the  Mount  Malcolm  District— 
continued. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per 
ton . 

Primrose  Day 

1898   

1899   

Total  

Richmond  ( 

1897   

1898   

1899   

1900   

1901   

1902   

Total  

South  St 

1898   

1899   

Total  

(Midas  Sou 

tons. 
13-00 
17-00 

th  G.M.L.  548c). 

ozs.  ozs. 
31-55  2-42 
23-30  1-37 

3000 

54*85 

1'82 

^.M.Ls.,  12c 

16-00 
1,079-00 
786  00 
48-00 

603-00 

36-35 
1,284-26 
836-44 
29-40 
cy.  598-54 
459-95 

2-27 
119 
1-08 
-61 

•76 

2,51400 

3,244-94 

1-29 

A.R  G.M.L.  5 

74  00 
59-00 

96c  (530k). 

69-50 
76-60 

•93 
1-29 

13300 

14610 

109 

Shotover  G.M.L.  580c. 
1899   ...   I         10-00   I  510   I  '51 


Whispering  Hope  G.M.L.  617c. 


1898   

21-00 

16-92 

•80 

1899   

53  00 

44-28 

•83 

Total  

74-00 

61-20 

'82 

Knark  G.M.L.  946c  (770c). 

1902   

27-00 

1018 

•37 

Sundry  Claims  at  Mount  Malcoliv 

I. 

1898   

44-00 

61-99 

1-40 

1899   

6*00 

12-71 

2-12 

1900   

111-50 

81-65 

•73 

1901   

32-00 

20-00 

•62 

1902   

429-00 

475-21 

1-10 

Total   

622-50 

651-56 

104 
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SUMMARY. 

One  of  tlie  most  noteworthy  features  in  the  country  under 
examination  is  the  occurrence  of  a  continuous  belt  of  iron-bearing 
cherts  or  quartzites,  which  has  been  followed  for  a  distance  of  not 
less  than  fifty  miles.  There  are  strong  reasons  for  believing  that 
it  extends  northwards  as  fir  as  Mount  Morgans.  The  beds  of 
which  the  belt  is  composed  range  from  an  almost  pure  quartz, 
through  banded  jaspers,  often  of  great  beauty,  to  what  appears  to 
the  eye  to  be  practically  pure  hematite.  Analyses  of  the  typical 
varieties  of  the  different  classes  of  ore  showed  that,  contrary  to  their 
general  appearance,  they  all  contain  a  high  percentage  of  silica,  and 
a  relatively  low  percentage  of  iron.  Many  of  the  deposits  could 
readily  be  concentrated  to  high  grade  ores.  Although  the 
geographical  position  of  the  deposits  puts  them,  under  present  con- 
ditions, beyond  the  reach  of  commercial  enterprise,  there  is  little 
doubt  that  were  they  more  favourably  situated  as  regards  proximity 
to  fuel,  fluxes,  or  even  water  carriage,  some  of  them  might  be  turned 
to  profitable  account.  Of  the  origin  of  the  deposits  it  is  difii- 
cult,  with  our  present  knowledge,  to  form  any  precise  opinion. 
They  are  evidently  not  of  clastic  origin,  occurring  as  they  invariably 
do,  in  the  greenstone  schists ;  these  have  invariably  been  subject  to 
a  great  amount  of  bleaching  and  decomposition  in  close  proximity 
to  the  deposits.  The  greenstone  schists  contain  a  certain  propor- 
tion of  iron  compounds  in  their  composition,  and  the  bleaching 
action  in  proximity  to  the  quartzites  would  seem  to  imply  that  tliese 
form  the  source  of  the  iron  ore,  and  possibly  thtit  of  the  silica  with 
which  these  ores  are  invariably  associated.  The  iron-bearing 
quartzites  occur  in  the  form  of  attenuated  overlapping  lenses  along 
what  are  evidently  sheer  planes  of  remarkable  persistence,  which,  by 
virtue  of  their  lamination,  have  formed  channels  for  the  more  or 
less  free  circulation  of  mineral- bearing  solutions. 

On  either  side  of  the  hematite-bearing  belt  numerous  quartz 
reefs  outcrop,  and  several  mining  centres —Yarri,  Edjudina,  Linden, 
Eucalyptus,  etc., — have  been  opened  iij^,  and  so  far  as  may  be 
judged  by  the  official  statistics,  a  considerable  quantity  of  gold  has 
been  won,  though  it  is  doubtful  if  all  the  gold  actually  obtained 
has  been  officially  reported.  In  view  of  the  extent  of  what  may  be 
termed  the  Edjudina- Yundamindera  mineral  belt,  and  the  number 
of  reefs  actually  outcropping  in  addition  to  those  actually  worked, 
there  seem  to  me  to  be  sufficient  ground  to  warrant  rather  more 
vigorous  prospecting  than  would  hitherto  have  apparently  been  the 
case. 


\iy  Authority    Wm.  Ai.kiihd  Watson,  ( JuvcniimMil  I'riiilcr,  rcrlli. 


£B.BATA  AND  ADDENDA. 


Note. —  The  pagination  is  counted  as  one  line. 


Page  6,  line  46,  add — 

Owing  to  exigencies  of  the  public  service,  necessitating 
my  presence  in  another  portion  of  the  State,  it  has  not 
been  found  possible  to  devote  any  time  to  detailed  petro- 
graphical  descriptions  of  the  various  rocks  embraced  by 
this  repoi't.  A  great  many  sections  have  been  cut  with 
the  view  to  microscopical  examination,  which  it  is  hoped 
will  be  undertaken  as  opportunity  offers. 

Page  10,  line  14, /or  "  costeen  "  read  "costean." 

Page  10,  line  15, /or  "  costeen"  read  ''costean." 

Page  15,  line  40, /or  "  Bessemerprocess  "  read  "  Bessemer  process." 

Page  28,  line  31, /or  "  sheer"  read  "  shear." 

Page  58,  line  30, /or  "  sheer"  read  "  shear," 


iii. 


INDEX  TO  NAMES  OF  PLACES,  MINES,  REKFS,  Etc, 


Page 

Aerie  G.M.L.  655r    23 

Alicia  G.M.L.  388c    54 

Alpha  G.M.L.  681r    24 

Anglo-Saxon  G.M.L.  204r    24 

Aplite    ...       ...       ...       ...       ...       ...       ...       ...       ...       ...  6 

A.W.A.  G.M.L.  562R   46 

Bauxite  ...       ...       ...       ...       ...       ...       ...       ...       ...  45 

Beatrice  G.M.L.  632r  (376e)    12,  13,24 

Bella  G.M.L.  275e  (609r)    21,  22,  24 

Big  Ben  G.M.L.  506b    19, 20, 24 

Blair  Athol  G.M.Ls.  188r,  196r    34 

Boer  G.M.L.  508b   44,  46 

Boomerang  G.M.L.  533r    47 

Bound  to  Rise  G.M.L.  117r   47 

Breccia  5,28,31,54 

Brilliant  G.M.L.  513r   24 

Broken  Hill  G.M.L.  610r    24 

Broken  Hill  North  G.M.L.  611r      24 

Brown  Hill  G.M.L.  491    52 

Brown  Hill  Reef    51 

Burgess  Luck  G.M.L.  399r   34 

Byers  and  Co.,  Messrs.         ...       ...       ...       ...       ...       ...       ...  13 

Caledonian  G.M.L.  413r    35 

Camel  Back  Soak    30 

Carbonate  of  copper  ...       ...       ...       ...       ...       ...       ...       ...  46 
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PREFATORY  NOTE. 


HE  examination  of  Mulline,  Ularring,  Mulwarrie,  and  Davj- 
hurst  was  primarily  undertalien  with  the  object  of  showing 
the  mutual  relationship  of  the  Auriferous  Series  at  these 
different  localities.  The  results  of  this  investigation  are 
shown  on  the  maps,  prepared  by  Mr.  Gibson,  which  are  correct  so  far 
as  the  scale  of  the  field  plans  employed  would  permit.  The  ground 
embraced  by  the  work  covers  an  area  of  about  174  square  miles, 
and  includes  all  the  important  mining  centres. 

The  staple  formation  of  the  district,  apart  from  the  extensive 
cover  of  the  ubiquitous  superficial  deposits,  is  made  up  of  a  complex 
of  hornblende  rocks  Greenstone "),  which  form  the  auriferous 
series,  conforming  in  this  respect  to  the  other  fields  so  far  examined. 
The  series  form  a  belt  of  ten  or  more  miles  in  width,  and  probably 
some  150  miles  in  length.  There  seem  to  be  good  grounds  for 
believing  that  this  forms  part  of  the  belt  which  includes  Coolgar- 
die,  90  miles  to  the  south,  and  Mount  Ida,  54  miles  to  the  north; 
thus  proving  a  known  auriferous  belt  of  144  miles  in  length,  along 
which  it  would  not  be  unreasonable  to  anticipate  the  occurrence  of 
other  deposits  quite  as  rich  as  any  of  those  already  opened  up. 

The  hornblende  rocks  are  intersected  by  biotite-granite,  from 
which  dykes  attaining  a  thickness  of  30  or  40  feet  emanate.  Some 
of  these  have  been  followed  across  country  for  several  miles,  and  in 
one  instance  a  dyke  has  been  worked  for  its  gold  contents. 

The  quartz  reefs,  though  with  one  or  two  exceptions  small 
(and  when  worked  below  water  level  contain  large  quantities  of 
sulphides),  seem  on  the  whole  to  be  well  defined,  and  give  every 
promise  of  being  permanent. 

The  report  is  accompanied  by  schedules  of  gold  returns, 
compiled  from  the  latest  ofiicial  statistics,  which  demonstrate  that, 
from  the  area  embraced  by  Mr.  Gibson's  work,  there  have  been 
raised,  up  to  the  end  of  1902,  73,625-33ozs.  of  gold  from  the 
crushing  of  44,788'91  tons  of  quartz,  thus  giving  an  average  of  over 
one^and  a-half  ounces  of  gold  to  the  ton. 


Witli  the  advent  of  systematic  scientific  mining,  together  with 
the  erection  of  suitable  machinery,  there  seems  every  reason  to 
believe  that  the  district  will  show  a  marked  increase  in  its  gold 
output  in  the  future. 

So  far  as  the  origin  of  the  gold  is  concerned,  it  is  quite  clear 
that  in  the  Ularring  District  the  deposition  of  the  gold  took  place 
after  the  intrusion  of  the  granite,  at  whatever  geological  period 
that  occurred. 

The  district  is,  as  a  whole,  well-timbered,  though  not  particu- 
larly well  watered  ;  this  condition  of  affairs  might  be  overcome  by 
either  surface  conservation  or  well-sinking. 

The  report  and  explanatory  maps,  being  submitted  to  the 
Hon.  the  Minister  for  Mines,  were  ordered  to  be  printed  for  public 
information. 


A.  OIBB  MAITLAND, 
Geological  Survey  Office,  Government  Geologist. 

Beaufort  Street,  20th  January,  1904. 
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MAPS. 

I.    Geological  Sketch  Map  of  .Mulline,  North  Coolgardie  Goldfield.  Scale, 
40  chains  per  inch. 

II.    Geological  Sketch  Map  of  Mulwarrie  and  Davyhurst,  North  Coolgardie 
Goldfield.    Scale,  40  chains  per  inch. 


The  Geological  Features  and  Mineral  Resources 


OF 

MULLISE.  ULAREING,  MULWA1{R[E.  &  DAVYHURST. 


Boundaries  of  the  Field.— The  North  Coolgardie  Gold- 
field  was  proclaimed  on  29th  May,  1895.  It  had  its  boundaries 
altered  on  12th  March,  1897,  and  at  present  embraces  an  area  of 
30,609  square  miles,  which,  according  to  authorities,  is  bounded  : — 

"  By  lines  starting  from  the  southernmost  corner  of  the 
Murchison  Goldfield,  being  the  south-west  corner  of  the 
East  Murchison  Goldfield,  and  situate  about  twelve 
miles  east  and  five  miles  south  from  trig,  station  K.75 
on  Wyemn.ndo  Hill,  and  extending  south  to  the  south- 
east corner  of  the  Yalgoo  Goldfield,  which  is  a  point 
due  east  from  Mount  Gibson,  near  Lake  Moore,  and 
due  north  of  a  spot  ten  oiiles  west  of  a  cairn  on 
Yorkrakine  Granite  Kock ;  thence  east-south-east  to  a 
point  about  fifty  miles  due  west  from  a  cairn  marked 
N.B.I,  near  Wangine  Soak ;  thence  east  to  survey 
station  N.B.I ;  thence  about  87°  twenty  miles  twenty- 
two  chains  to  survey  station  E<.3 ;  thence  east  to  the 
125th  meridian  east  longitude ;  thence  north  along  that 
meridian  to  a  point  east  of  a  tree  marked  B.82  at 
Brickey's  Soak  ;  thence  west  through  the  said  tree  to  a 
spot  about  76^  miles  west  from  it,  and  thirteen  miles 
north  and  fifteen  miles  east  from  the  summit  of  Mount 
Ida  ;  thence  north  about  thirty-one  miles  to  the  south 
boundary  of  the  East  Murchison  Goldfield,  and  west 
to  the  starting  point." 

This  field,  which  originally  formed  part  of  Coolgardie,  and 
from  which  it  was  divided  owing  to  the  discovery  of  many  rich 
reefs  around  Menzies,  and  the  rapid  increase  of  population,  has,  for 
purposes  of  administration,  been  subdivided  into  the  Menzies, 
Ularring,  Niagara,  and  Yerilla  districts. 

History  of  tiie  Field. — Nothing  official  has  been  recorded 
of  the  history  of  the  North  Coolgardie  Goldfield. 

Previous   Observations   on   tiie   Geology   of  the 

Field. — Beyond  a  short  report  by  Mr.  Woodward  *  on  the  Mount 
Ida  district,  nothing  official  has  been  written  about  the  geology  of 
the  field. 


*  Annual  Progress  Eeport  of  the  Geological  Survey,  p.  12,  1901.      By  Authority  :  Wm. 
Alfred  Watson,  Government  Printer,  Perth. 
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The  Extent  of  the  IVIap. — The  area  which  has  been  mapped 
and  depicted  on  the  plan  embraces  an  area  of  about  174  square 
miles,  and  includes  the  mining  centres  of  Riverina,  Mulline,  Ularring, 
Mulwarrie,  and  Davyhurst.  The  map  makes  no  pretensions  to 
absolute  accuracy,  except  in  the  near  vicinitv  of  the  mining  leases, 
the  nature  of  the  country,  and  the  absence  of  any  distinctive  hills 
or  landmarks  rendering  accurate  work  almost  impossible  at  any 
distance  from  the  lease  pegs,  that  is,  with  the  means — compass  and 
plane  table — and  time  at  my  disposal. 

General  Description  of  the  Country. — ^The  country 
generally  consists  of  level  plains  covered  with  a  considerable  thick- 
ness of  recent  superficial  deposits,  through  which  rise  low  rough 
greenstone  hills  and  ridges,  and  bare  outcrops  of  intrusive  granite. 
These  greenstone  ridges  are  especially  numerous  in  the  Riverina 
district,  where  they  rise  to  a  height  of  about  a  hundred  feet,  trending 
northwards  beyond  the  limits  of  the  map  and  then  away  slightly 
west  of  south  past  Mulline  and  Ularring  to  a  point  some  four  miles 
south-south-west  of  the  latter  place,  where  they  die  (^ut  below  the 
alluvium  of  the  plains,  re-appearing  again  about  a  mile  north  of 
Mulwarrie  and  running  south  through  this  place  and  on  towards 
Callion  beyond  the  southern  boundary  of  the  map.  Eastward  from 
Mulwarrie  towards  Davyhurst  the  countj-y  is  uniformly  flat,  the 
greenstones  outcroppin";  here  and  there,  but  being  for  the  most  part 
covered  with  superficial  deposits  varying  in  thickness  from  a  few 
inches  to  many  feet.  The  hills  and  ridges  are  often  covered  with  a 
capping  of  considerable  area  of  ironstone  gravel. 

Intruded  into  the  greenstones  in  several  places  are  large 
masses  of  granite.  These  occasionally  outcrop  as  low  ba.re  hills,  of 
which  the  Ularring  Rocks  are  a  typical  example,  but  more  often 
are  found  to  be  covered  to  a  (considerable  depth  with  loose  sandy 
soil  resulting  from  their  own  weathering. 

The  greenstones  are  bounded  on  the  west  by  a  belt  of 
intrusive  granite,  which  rises  as  a  low  north  and  south  ridge  of  hills 
some  six  or  eight  miles  west  of  Mulline.  Intermediate  between 
these  hills  and  the  greenstone  ridges  of  Mulline  and  Ularring  is  a 
considerable  extent  of  sandy  flats,  which,  from  their  general  appear- 
ance, are  probably  overlying  granite,  and  which  are  thickly  covered 
wdth  spinifex  and  stunted  mulga. 

Numerous  dykes  of  acid  eruptive  rocks  are  found  intersecting 
the  greenstones  in  all  directions,  especially  in  the  neighbourhood  of 
Mulwarrie,  where,  however,  their  prevailing  strike  is  north-west  and 
south-east,  and  where  they  can  be  followed  across  country  for  some 
miles. 

The  belt  of  greenstones,  which  forms  the  auriferous  series  has 
a  general  north  and  south  trend,  and  is  at  the  least  some  eiglit  or 
ten  miles  in  width,  and  is  probably  the  same  belt  in  which  the 
auriferous  deposits  of  Coolgardie  and  Mt.  Ida  are  situated. 
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Recent  Superficial  Deposits. — These  are  of  two  kinds: 
(a.)  The  loose  incoherent  material  which  is  found  coveiing  the 
greater  portion  of  the  district,  and  (6.),  the  nodular  ironstone 
gravels.  Of  these,  the  former  is  of  very  considerable  extent,  cover- 
ing the  flats  and  low-lying  country  to  a  depth  of  from  a  few  inches 
to  50  or  60  feet ;  it  is  the  result  of  the  gradual  weathering  of  the 
older  granite  and  hornblende  rocks,  and  where  found  overlying  the 
former  is  much  lighter  in  colour,  looser,  and  more  sandy,  and  is 
generally  covered  with  spinifex  and  stunted  mulga.  The  nodular 
ironstone  gravels,  or  laterite  deposits,  usually  occur  as  the  cappings 
of  hills  and  ridges,  and  are  of  much  more  limited  extent.  Deposits 
of  this  kind  are  found  throughout  the  State,  and  have  been  thus 
described  by  Mr.  Simpson*  in  Bulletin  VT.  of  the  Geological 
Survey :  — 

"  These,  with  the  gravels  resulting  from  their  denudation,  are  the 
most  widely  distributed  iron  ores  in  the  State,  but  are  unfortunately 
the  most  erratic  in  quality,  varying  from  a  ferruginous  bauxite  (»r 
claystone  to  an  almost  pure  limonite  or  turgite.  The  structure  is 
sometimes  massive  and  almost  homogeneous, but  it  is  more  frequently 
pisolitic  or  nodular,  in  which  cases  the  concretions  are  richer  than 
the  interstitial  matter.  Occasionally  the  ore  is  cellular  and  streaky 
in  colour  whilst  still  more  rarely  it  appears  brecciated,  the  angular 
fragments  then  consisting  of  almost  pure  hematite  or  limonite. 
They  are  invariably  found  as  superficial  deposits  overlying  granite, 
diorite,  or  amphibolite,  or  chlorite  schists  derived  from  them.  They 
are  most  largely  developed  on  the  caps  of  the  hills  or  ranges  but  in 
many  cases  follow  down  the  sides  of  the  hills  parallel  to  the  undula- 
tions of  the  bed  rock,  from  which  they  are  not  separated  by  any 
hard  and  fast  line.  In  depth  they  pass  gradually  into  such  highly 
ferruginous  rocks  as  the  diorites  of  the  Darling  Range,  or  the 
amphibolites  and  chlorite  schists  of  the  interior.  At  Kalgoorlie, 
cappings  of  very  rich  laterite  occur  on  some  of  the  hills  underlaid 
by  clays  now.  poor  in  iron,  from  which  the  iron  was  originally 
derived,  for  it  represents  the  result  of  decomposition  in  situ  of  highly 
ferruginous  amphibolite.  At  Darlington  and  elsewhere  they  are 
found  to  overlie  granite  as  well  as  diorite  or  other  basic  rocks,  but 
never  far  from  the  latter.  They  can,  in  every  case,  probably  be 
accounted  for  by  the  concentration  of  the  ferric  oxide  resulting  from 
the  surface  decomposition  of  rocks  rich  in  iron." 

Hornblende  Rocks  (Greenstones.) — These  rocks, 
which  comprise  the  auriferous  series,  and  to  which  the  general  term 
"  Grreenstone"  has  been  applied,  consist  principally  of  a  very  fine 
grained  diorite,  passing  in  places  into  a  coarse-grained  variety,  as 
well  as  an  indefinite  somewhat  foliated  rock,  which  is  probably 
only  an  altered  form  of  the  former,  and  are  for  the  most  part  very 
decomposed  and  weathered  to  a  depth  of  from  150  to  180  feet.  In 
the  neighbourhood  of  the  Riverina  leases  these  rocks  outcrop  as 
rough  ridges,  and  are  but  very  little  decomposed  :  they  are  massive 
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-with  uo  signs  of  foliation,  and  are  of  both  the  fine  and  coarse- 
grained varieties  ;  between  these  there  is  no  hard  and  fast  boundary, 
and  they  are  evidently  merely  diiferent  forms  of  the  same  rock. 
South  from  the  Kiverina,  past  MuUine  and  XJlarring,  they  are  all 
of  one  class,  consisting  of  a  fine-grained,  massive  diorite.  At 
Mulwarrie  and  its  vicinity  they  are  again  of  the  two  varieties,  the 
fine-grained  predominating  however.  There  are  also  one  or  two 
small  areas  in  this  locality  over  which  the  rocks  are  somewhat 
foliated,  the  foliation  running  parallel  to,  and  being  apparently 
due  to  the  presence  of,  numerous  granite  and  felsite  dykes,  which 
run  through  the  greenstones  here  in  a  general  noi'th-west  and 
south-east  direction. 

At  Davyhurst  again  they  are  entirely  of  the  fine-grained 
variety,  but  are  considerably  more  foliated  here  than  in  any  other 
part  of  the  district.  At  one  spot,  about  three-quarters  of  a  mile 
west  of  Davyhurst  township,  they  have  been  altered  for  a  width  of 
about  two  chains,  probably  by  pressure  due  to  faulting,  into  highly 
inclined  actinolite  schists.  This  belt  of  schists  runs  on  a  bearing 
slightly  west  of  north  and  east  of  south,  and  can  be  followed  across 
country  for  some  distance,  gradually  passing  on  either  side  into 
unaltered  fine-grained  diorite. 

Sections  of  each  of  these  varieties  of  diorite  show  them, 
when  examined  under  the  microscope,  to  consist  essentially  of 
pale-green  hornblende  and  triclinic  felspar,  with  magnetite  in 
small  grains  scattered  through  the  section,  the  hornblende  and  the 
felspar  being  present  in  about  the  ratio  of  3  to  2 ;  the  only 
difference  between  the  two  rocks  being  in  the  size  of  their  com- 
ponent crystals. 

This  belt  of  greenstones  is  at  the  least  more  than  eight  miles 
across,  and  is  probably  the  same  belt  in  which  the  auriferous 
deposits  of  Coolgardie  and  Mount  Ida  are  situated. 

The  junction  of  the  greenstones  and  the  granite  is  for  the  most 
part  hidden  by  the  superficial  deposits,  but  where  it  can  be  seen  the 
greenstones  are  found  to  be  highly  foliated  and  contorted,  the  lines 
of  foliation  being  parallel  to  and  dipping  away  from  the  line  of  the 
granite;  small  patches  of  foliated  greenstone  are  often  found 
caught  up  m  the  granite. 

Granite. — Bounding  the  greenstones  on  the  western  side,  and 
intruded  into  them  in  several  places  within  the  district  mapped, 
occurs  massive  granite.  This  is  of  a  fairly  coarse-grained  biotite 
variety,  hornblende  being,  as  far  as  could  be  seen  by  microscopic 
examination,  almost  entirely  absent.  It  outcrops  only  in  isolated 
cases,  usually  as  low  bare  hills,  being  for  the  most  part  covered 
with  its  denuded  remains,  principally  sand.  A  section  cut  from  a 
specimen  taken  from  the  Ularring  Rocks  at  trigonometrical  station 
N.B.  9,  and  seen  under  the  microscope,  shows  it  to  consist  of:  — 

(a.)  Quartz. — Abundant  in  large  irregular  lumps  and  grains,  and 
containing  numerous  inclusions. 
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(&.)  Felspar. — Very  abundant,  occurring  as  large  irregular  grains 
and  imperfectly  formed  crystals;  it  is  principally  of  the 
monoclinic  variety,  though  a  little  plagioclase  is  present  as 
well  as  a  fair  amount  of  microcline. 

(c.)  Biotite :  Present  in  brown  tabular  crystals,  but  not  very 
abundant. 

(d.)  Hornblende  :  Present  in  small  dark  green  crystals,  but  only  in 
very  small  quantity. 

The  rock  is  somewhat  decomposed. 

Acid  Eruptive  Dykes.— Intersecting  the  greenstones  in 
many  places  are  eruptive  dykes  of  acid  rocks ;  these  vary  in 
size  from  a  few  inches  to  30  and  40  feet,  and  run  in  all 
directions ;  the  more  general  strike  of  them,  however,  being 
about  north-west  and  south-east.  They  are  especially  numerous 
in  the  neighbourhood  of  Mulwarrie,  where  they  can  be  traced 
through  the  greenstones  on  a  general  north-west  and  south-east 
bearing  for  several  miles.  They  are  closely  allied  to  and  are 
probably  connected  with  the  main  intrusive  masses  of  granite. 
Microscopic  examination  shows  them  passing  through  all  grada- 
tions, from  a  very  coarse  granite  to  exceedingly  fine-grained 
compact  felsites  and  quartzites.  These  dykes  are  more  recent  than 
the  quartz  reefs  of  the  district,  and  are  found  in  several  instances 
cutting  right  through  the  latter,  and  as  a  rule  without  having  any 
effect  on  their  strike,  dip,  or  gold  contents.  In  one  instance — at 
the  Thunderbolt  G.M.,  Mulwarrie— one  of  these  felsite  dykes  itself 
is  being  mined  ;  this  is  partly  due  to  the  presence  of  small  quartz 
stringers  running  through  the  rock,  forming  a  class  of  stockwork, 
and  also  to  the  presence  of  a  fairly  large  body  of  quartz  running 
alongside  the  dyke.  Only  the  quartz  and  the  stockwork  are  being 
worked,  the  dyke  rock  itself,  when  free  from  quartz,  carrying  no,  or 
at  most  only  a  trace  of,  gold. 


REEFS  AND  LODES. 

Lodes. — Only  a  few  instances  of  auriferous  lodes  are  met  with 
in  the  district,  and  as  such  the}^  occur  in  intimate  connection  with 
the  quartz  reefs,  and  are  usually  found  associated  with  numerous 
quartz  stringers  and  veins  and  occasionally  with  large  bodies  of 
quartz ;  in  some  cases  it  being  difficult  to  say  whether  they  should 
be  classed  as  lode  formations  or  as  quartz  reefs.  In  appearance 
they  differ  only  from  the  country  rock  in  that  they  are  usually 
more  highly  foliated  and  much  softer,  and  generally  traversed  by 
small  quartz  veins.  They  have  no  defined  walls,  their  boundaries, 
both  horizontally  and  vertically,  being  determined  solely  by  the 
decrease  in  the  assay  value  of  the  stone.  Speaking  of  the  lode 
formations  of  Western  Australia,*  Mr.  Simpson,  in  Bulletin  6  of  the 
Geological  Survey,  says  : — "A  '  lode  formation '  may  be  defined  as 


♦Geological  Survey,  W.A.,  Bulletin  6,  p.  22.  By  Authority  :  Wm.  Alfred  Watson, 
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a  more  or  less  vertical  zone  of  rock,  usually  continuous  with  the 
surrounding  rocks,  and  of  similar  origin,  but  distinct  from  it  in 
carrying  metallic  ores  disseminated  through  it  in  payable  quantities, 
and,  as  a  rule,  characterised  by  strong  foliation.  Deposits  of  this 
nature  are  probably  deep-seated ;  at  Kalgoorlie,  mining  operations 
have  already  proved  their  persistence  to  1500  feet  below  the  surface. 
The  typical  lode  formations  probably  owe  their  origin  to  a  shearing 
action  having  crushed  and  foliated  portion  of  the  rock  mass  in  a 
certain  definite  direction,  producing  a  more  or  less  well-defined  band 
of  rock  through  which,  by  virtue  of  the  foliation,  mineral  bearing 
solutions  or  vapours  can  have  free  circulation.  In  consequence  of 
tliis,  mineral  deposits  are  formed  within  the  rock,  usually,  but  not 
necessarily,  extending  over  the  whole  of  the  foliated  zone,  but 
seldom  beyond  it,  and  having  no  definite  boundaries,  horizontally 
or  vertically,  other  than  those  determined  by  the  decrease  of  the 
assay  value  of  the  rock  in  any  one  direction  to  a  point  at  which  it 
ceases  to  pay  the  expenses  of  working." 

Quartz  Reefs. — These  are  found  to  vary  considerably  both 
in  size  and  in  the  direction  of  their  strike.  The  prevailing  trend, 
however,  is  slightly  west  of  north  and  east  of  south,  though  reefs 
with  an  almost  due  east  and  west  strike  are  being  jjrofitably 
worked  at  the  MuUine  and  Cooladdie  mines,  Mulline  ;  the  east  and 
west  reefs,  however,  are  generally  smaller  and  more  irregular  than 
the  north  and  south  ones.  On  the  whole  all  the  reefs  in  the 
district  may  be  said,  with  one  or  two  exceptions,  to  be  small ;  they 
are,  however,  generally  speaking,  regular  and  very  well  defined,  and 
give  every  promise  of  living  to  a  considerable  depth.  Wherever 
worked  below  water  level  they  have  been  found  to  be  highly 
charged  with  sulphides  ;  this  also  very  often  happens  long  before 
water  level  is  reached,  for  example,  the  Lady  Florence  G-.M., 
Mulline,  and  the  Homeward  Bound  Gr.M.,  Mulwarrie.  The  gold 
both  in  the  reefs  and  lodes  is  generally  found  to  occur  in  chutes, 
the  length  of  these  chutes  being,  roughly  speaking,  from  150  to 
300  feet. 

Water. — The  district  as  a  whole  is  not  particularly  well 
watered.  A  good  supply  of  freshwater  can.  however,  usually  be 
obtained  during  the  winter  months  from  the  soaks  at  the  Mulline, 
Cooladdie,  and  Ularring  Rocks ;  this  supply,  however,  depends  on 
the  rainfall,  and  generally  gives  out  before  the  end  of  the  summer. 
Fresh  water  has  also  been  struck  in  two  or  three  of  the  mines,  viz., 
the  Riverina  mine  at  160  feet,  the  Redleap  mine,  Ularring,  at 
135  feet,  and  the  Mulwarrie  mine,  Mulwarrie,  at  about  160  feet. 
Water  fit  for  stock  purposes  has  been  also  met  with  in  the  Mul- 
warrie Main  Reef  mine,  Mulwarrie,  at  a  depth  of  about  120  feet. 
Grenerally  speaking,  however,  the  w^ater  supply  of  the  district  is  salt, 
and,  b(ung  unfit  for  domestic  purposes,  necessitates  the  use  of 
extensive  condensing  plants.  So  far  the  supply  in  tli(?  mines  is  not 
known,  as  the  majority  of  them  have  not  carried  their  workings 
below  water  level,  and  no  pumping  is  being  done. 
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The  following  are  the  depths  and  the  daily  supplies  from  the 
Government  wells  in  the  district : — 

MuUine   State  battery  well,   depth  130  feet,    13,000  gallons, 

carrying  1"13  per  cent,  of  solids. 
Mulwarrie   State  battery  well,  depth  160  feet,  4,000  gallons, 

carrying  about  5  per  cent,  of  solids. 
Mulwarrie  Government  well,  depth    158  feet,   4,080  gallons, 

carrying  2  per  cent,  of  solids. 
Davy  hurst  Government  well,  depth  137  feet,  1,200  gallons, 

carrying  2  per  cent,  of  solids. 

The  water  in  each  of  these  wells  is  salt,  but  at  both  State 
batteries  it  is  suitable  for,  and  is  being  used  for,  both  milling  and 
cyaniding  purposes. 

Timber. — The  district  as  a  whole  is  well  timbered,  such  being 
especially  the  case  in  the  vicinity  of  Mulwarrie  and  Davyhurst, 
where  the  low -lying  flats  are  covered  with  a  heavy  growth  of  mulga, 
gimlet,  and  white  gum. 

THEMINES. 

The  following  is  a  brief  description  of  the  principal  mines 
working  in  the  district  at  the  time  of  my  visit,  June,  1903 : — 

IVIulIine  District. 

E/ivERiNA  G.M.L.,  123u. — There  are  a  number  of  shafts  on  this 
property  working  on  a  fair-sized  north  and  south  quartz  reef,  which 
runs  through  the  lease  near  its  western  boundary ;  the  deepest  of 
these  is  down  about  160  feet.  A  main  winding  shaft  has 
been  sunk  vertically  to  a  depth  of  200  feet  about  two  chains  to  the 
east  of  the  reef,  and  crosscuts  put  in  to  cut  the  reef  at  100  and  200 
feet.  Levels  have  been  driven  along  the  reef  at  80,  160,  and  200 
feet ;  that  at  200  feet  has  been  put  in  some  40  feet  north  and  the 
same  distance  south  from  the  main  crosscut ;  no  stoping  has  been 
done  at  this  level ;  at  160  feet  the  drives  extend  180  feet  south  and 
50  feet  north,  whilst  at  80  feet  the  total  length  of  driving  is  about 
300  feet,  and  for  the  whole  of  this  length  the  reef  has  been  stoped 
out  to  the  surface.  A  short  intermediate  level  has  been  put  in  at 
120  feet,  and  a  small  amount  of  stoping  done. 

The  reef  consists  of  white  quartz  with  varying  thicknesses  of 
schistose  formation  between  it  and  the  walls  ;  this  formation,  as  a 
rule,  only  carries  a  very  small  quantity  of  gold.  The  stone  varies 
in  size  from  one  to  three  feet,  the  quartz  being  found  at  onetime  on 
the  hanging- wall  and  at  another  on  tlie  foot-wall ;  the  walls  are 
clean  and  very  sharply  defined  aud  run  absolutely  vertically,  the 
distance  between  them  averaging  about  four  feet.  The  chute  of 
gold  at  present  being  worked  dips  to  the  south  at  a  steep  angle. 
The  country  is  soft  down  to  about  160  feet,  where  it  becomes  very 
hard  and  settled ;  at  this  point  sulphides  begin  to  come  in,  and  are 
fairly  abundant  at  water  level. 
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Fresh  water  was  struck  at  about  165  feet. 

Two  other  lines  of  reef  run  through  this  property  ;  one  is  a 
short  north-east  and  south-west  reef,  which  outcrops  near  the  centre 
of  the  lease.  This,  as  far  as  tested,  has  proved  to  be  entirely 
destitute  of  gold.  The  other  is  a  north  and  south  reef,  which  runs 
into  the  lease  from  the  south  near  its  western  boundary.  The  only 
work  done  on  this  reef  on  this  property  consists  of  a  shaft  sunk  to 
a  depth  of  about  30  feet.  The  reef  is  about  two  feet  wide,  and  is 
expected  to  average  about  15dwts.  The  main  line  of  reef  has  been 
proved  through  the  entire  length  of  the  lease,  and  also  for  a  con- 
siderable distance  into  the  adjoining  property  on  the  north,  where 
it  has  been  worked  to  a  depth  of  about  130  feet.  Near  the  southern 
boundary  of  the  Eiverina  it  is  cut  off  by  an  east  and  west  fault, 
and  thrown  about  60  feet  to  the  eastward.  From  this  point  south- 
ward its  course  is  not  so  regular,  it  gradually  turning  away  easterly 
as  it  runs  through  the  adjoining  lease  (the  Riverina  South). 

This  property  has  crushed,  up  to  the  end  of  1902,  5954*00  tons 
for  4,068  59ozs.,  giving  an  average  of  '68ozs.  per  ton,  the  gold 
being  worth  =£3  12s.  6d.  per  ounce. 

Eiverina  South  G.M.Ls.  324u,  600u. — The  main  line  of 
reef  at  present  being  worked  on  this  property  is  a  continuation  of 
the  Eiverina  reef ;  as  above  stated,  its  course  through  this  property 
is  not  so  regular,  the  reef  having  a  gradual  trend  away  to  the  east- 
ward. It  has  been  worked  to  a  vertical  depth  of  about  130  feet  on 
this  property,  and  a  considerable  amount  of  stone  taken  out. 

A  second  quartz  reef  is  at  present  being  prospected  near  the 
eastern  boundary  of  the  lease ;  this  is  a  small  reef  running  north 
and  south,  on  which  a  shaft  has  been  sunk  to  a  depth  of  about 
50  feet. 

The  stone  crushed  from  these  leases  to  the  end  of  1902  is 
2,523  00  tons  for  2,204-38ozs.,  being  at  the  rate  of  •87ozs.  per  ton. 

MuLLiNE  G-.M.L.  2u. — On  this  property  a  small  quartz  reef 
is  being  worked ;  the  reef  runs  east  and  west,  and  dips  at  an  angle 
of  about  12°  to  the  north  ;  it  varies  considerably  in  size,  ranging 
from  a  mere  thread  to  as  much  as  two  or  three  feet ;  its  average 
width  is  about  12  inches ;  the  dip  also  varies  a  good  deal. 

A  little  to  the  east  of  the  main  line  of  shafts  the  reef  is  cut  off' 
by  a  fault  which  runs  slightly  to  the  east  of  north,  and  dips  at  a 
fairly  steep  angle  to  the  westward  ;  no  extension  of  the  reef  has  so 
far  been  found  beyond  this  fault.  Several  north  and  south  faults 
cross  the  reef  farther  west,  it  in  each  case  being  thrown  downward 
for  a  few  feet,  and  also  slightly  to  the  west. 

The  country  is  soft  de(;omposed  greenstone. 

A  large  quartzite  dyke  runs  north  and  south  through  the 
lease  some  50  feet  to  the  west  of  the  main  line  of  shafts  cutting 
through  the  reef,  without,  however,  displacing  it  at  all.  Several 
shafts  have  been  sunk  to  cut  the  reef,  the  most  northerly  or  main 
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hauling  shaft  being  down  90  feet  vertically,  thns  being  the  deepest 
vertical  shaft  in  the  property.  The  reef  itself  has  been  followed  on 
the  underlay  for  a  distance  of  slightly  over  600  feet  from  the 
surface.  At  300  feet,  levels  have  been  put  in  east  and  west  for  40 
feet  each  way,  and  stoping  carried  up  to  the  surface  for  this  length. 
Practically  no  driving  or  stoping  has  been  done  below  this  level. 

A  second  small  east  and  west  reef  outcrops  close  to  the  southern 
boundary  of  the  lease ;  a  good  deal  of  work  appears  to  have  been 
done  on  it,  but  it  is  now  abandoned. 

The  whole  neighbourhood  is  full  of  small  quartz  reefs,  all 
carrying  gold,  but  not  of  sufficient  size  to  pay  for  working. 

Total  stone  crushed  to  the  end  of  1902  is  899-25  tons  for 
l,384-85ozs.,  being  at  the  rate  of  l-54ozs.  per  ton,  the  gold  being 
worth  £S  13s.  6d.  per  ounce. 

CooLADDiE  G-.M.Ls.  333u,  408u. — The  reef  being  worked  on 
this  lease  is  also  an  east  and  west  one,  with  a  very  flat  dip  of  9°  to 
the  south.  The  lode  consists  of  a  quartz  reef  averaging  about  12 
inches  in  width,  together  with  about  two  feet  of  schistose  formation, 
which,  as  a  rule,  only  carries  a  slight  trace  of  gold,  and  is  generally 
discarded.  The  quartz  is  found  sometimes  on  the  hanging-wall 
and  sometimes  on  the  foot- wall,  and  varies  in  size  from  9  to  18 
inches.  The  length  of  the  chute  of  gold  at  present  being  worked  is 
about  200  feet. 

Several  shafts  have  been  sunk  to  cut  the  reef,  the  deepest  being 
a  little  over  100  feet  vertical.  An  underlay  shaft  has  also  been 
sunk  on  it  for  a  distance  of  nearly  700  feet  from  the  surface.  At 
600  feet,  a  level  has  been  put  in  east  for  a  distance  of  50  feet,  and 
the  reef  stoped  out  for  this  length  up  to  250  feet,  and  from  this 
level  to  the  surface  for  a  distance  of  150  feet  east  and  60  feet  west. 

The  country  is  fine-grained  greenstone,  very  soft  and  decom- 
posed in  the  upper  levels,  but  getting  harder  towards  the  bottom 
workings.    No  water  has  been  met  with,  so  far. 

This  mine  has  crushed,  up  to  the  end  of  1902,  2,073-50  tons  for 
3,197-36ozs.,  giving  an  average  of  l-54ozs.  per  ton,  the  gold  being 
worth  £3  12s.  6d.  per  ounce. 

Lady  Florence  G.M.L.  403u. — Two  large  quartz  reefs  run 
through  this  property  in  a  north-west  and  south-east  direction. 
On  the  most  western  of  these  three  shafts  have  been  sunk,  two  of 
which  are  now  in  use ;  of  these,  the  deepest  is  down  120  feet,  of 
which  80  are  vertical,  20  underlay,  and  20  vertical  again,  whilst  the 
other  is  down  100  feet,  50  vertical  and  50  underlay.  Levels  have 
been  driven  along  the  reef  for  about  100  feet  at  the  100  feet  level 
and  a  little  stoping  done,  while  a  good  deal  of  driving  and  stoping 
has  been  done  between  this  and  the  surface.  The  reef  consists  of 
white  quartz  averaging  four  feet  in  width,  and  has  clean,  sharp 
greenstone  walls.  The  stone  is  very  heavily  mineralised  from  100 
feet  down. 
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The  second  reef  is  about  three  chains  farther  east,  and  runs 
approximately  parallel.  Several  shafts  have  been  sunk  on  it,  but 
only  to  a  depth  of  about  40  feet,  and  practically  no  work  has  been 
done  on  it.  The  reef,  where  cut  at  40  feet,  is  about  12  feet  in  width, 
and  dips  sliohtly  to  the  east;  the  quartz  is  white,  considerably 
broken,  and  ironstained. 

This  property  has  crushed,  to  the  end  of  1902,  631  •25  tons  of 
stone  for  a  yield  of  463'98ozs.  of  gold,  being  at  the  rate  of  •73oz. 
per  ton. 

Lady  GTladys  G.M.Ls.  139u,  235u,  555u.— The  original 
workings  on  this  property  were  situated  on  a  mass  of  highly 
decomposed  greenstone  immediately  underlying  a  capping  of 
ironstone  gravel  ;  a  little  quartz  is  disseminated  throughout 
the  mass  in  fine  veins  and  stringers,  and  the  whole  over  an 
area  of  about  half  an  acre  was  highly  auriferous.  This  was 
worked  out  down  to  a  depth  of  about  30  feet  when  the  gold  sud- 
denly gave  out.  At  this  point  a  small,  very  flat  quartz  reef  was 
picked  up.  This  reef  was  here  about  six  inches  in  width,  and  dipped 
west  at  an  angle  of  about  15  degrees.  At  the  spot  where  first  picked 
up  it  seemed  to  have  been  cut  off  to  the  north  by  an  east  and  west 
fault  as  no  continuation  of  it  was  found  to  the  northward.  The 
gold  in  the  decomposed  greenstone  probably  owed  its  existence  to 
the  presence  of  this  reef,  which  was  here  exceptionally  rich.  The 
reef  continues  on  its  westerly  dip  of  15  degrees  for  about  40  feet, 
when  the  dip  suddenly  changes  to  about  35  degrees  for  15  or 
20  feet,  and  then  back  again  to  the  original  15  degrees.  In  the 
lower  workings  the  dip  of  the  western  reef  gradually  changes,  and 
in  the  bottom  level  is  about  south-west  instead  of  west.  Just  about 
the  main  line  of  shafts  the  reef  takes  another  sudden  change,  and 
dips  away  steeply  to  the  eastward.  This  eastern  arm  is  somewhat 
smaller  than  the  western,  and  as  far  as  tested  is  y^ractically  free 
from  gold.  The  size  of  the  western  arm  varies  from  about  12  inches 
in  the  upper  levels  to  about  2|  feet  at  the  bottom  levels.  It  has 
been  worked  out  on  the  underlay  to  a  vertical  depth  of  about  150 
feet.  Several  shafts  have  been  sunk  along  the  line  of  the  cap  of 
the  reef,  whose  general  trend  is  about  north-west  and  south-east, 
and  these  have  been  connected  by  a  main  drive  and  the  reef  stoped 
out  for  a  width  of  about  70  feet  west  of  the  line  of  shafts.  The 
quartz  is  very  heavily  charged  with  pyrites  below  110  feet,  at  which 
point  the  country  begins  to  get  very  hard  and  compact. 

The  adjoining  leases  on  the  east  are  working  small  north  and 
south  quartz  leaders.  These  dip  to  the  east  and  are  very  rich  in 
places. 

Total  stone  crushed  to  end  of  1902  is  5,915-00  tons  for 
14,347' 71ozs.,  including  186'73ozs.  dollied  and  specimens,  giving  an 
average  of  2'42()zs.  per  ton,  the  gold  being  valued  at  c£3  17s.  7d.  per 
ounce. 
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Shamrock  G.M.L.  lu. — A  small  quartz  reef  runs  tliroup:h  this 
lease,  near  its  western  boundary,  on  an  almost  due  north  and  south 
bearing.  Several  shatts,  all  underlay,  have  been  sunk  on  it,  the 
deepest  to  a  depth  of  130  feet,  and  a  good  deal  of  work  has  been 
done.  The  reef  is  about  18  inches  in  width,  and  dips  at  an  angle  of 
about  60  degrees  to  the  east.  It  has  been  stoped  out  from 
1 30  feet  to  the  surf  ace  for  a  distance  of  about  200  feet;  from  the 
surface  down  to  40  feet  the  gold  contents  were  rather  poor,  but 
from  this  point  down  they  averaged  from  30  to  40dwts.  The  chute 
of  gold  is  about  200  feet  in  length,  and  dips  to  the  south.  The 
country  is  fine-grained  greenstone,  and  on  the  foot- wall  at  130  feet 
is  fairly  hard  and  settled  ;  on  the  hanging- wall  it  is  much  softer 
and  more  broken.    No  water  has  been  met  with,  so  far. 

This  mine  has  crushed,  to  the  end  of  1902,  1,009"25  tons  for 
1,623'08  ozs.,  giving  an  average  of  1'61  oz.  j^er  ton. 


Table  showing  Gold  Returns  from  Leases  in  the  Midline  District, 
other  than  those  already  mentioned,  up  to  the  end  of  1902. 


Name  of  Lease. 

No.  of  Lease. 

Ore 
Milled, 
tons. 

Gold 
Yield, 
ozs. 

Average 
ozs.  per 
ton. 

Acrobat   

827u 

55-67 

85-50 

1-53 

Ajax  

501u 

257  75 

296-85 

1-15 

Albury 

74u 

25-00 

66-90 

2-67 

Anastasia 

552u  (243u) 

2000 

9-90 

•49 

Argentina   

450u  (357u) 

148-00 

67-80 

-46 

Belle  Mai   

179u 

925-00 

1143-57 

1-23 

Boer  

446u 

11-00 

5-00 

•45 

British  Lion  ... 

162u 

68-30 

78-75 

115 

Chamberlain 

330u 

107-00 

118*40 

1-10 

Cocas  

433u 

34-50 

46-50 

1-34 

Comet          ...  ...   

601  u 

72-00 

63-80 

•89 

Cora  

553u 

36-25 

136  54 

3-77 

Chiltern   

448u 

34-50 

19-05 

•55 

Dawn  ... 

862u 

3000 

19-50 

•65 

Day  Dream  ... 

206u 

1000 

2-10 

-21 

Day  Dream  South  No.  2  Extended 

314u 

81-00 

94-75 

1-17 

Dismissal 

688u 

22  00 

13-64 

•62 

Don  Juan 

353u 

72-50 

76-30 

1-05 

Duchess  of  York 

603u 

134-00 

79-07 

•59 

Dungan 

340u 

156-50 

101-40 

-64 

Exchange 

542u 

7-00 

11-75 

1-67 

Grol den  Lode  ... 

350u 

13-50 

23-60 

1-74 

Grold  Standard   

435u  (315u) 

248-00 

255-32 

103 

Great  Expectation  

Hornefs  Nest 

483u  (385u) 

55-00 

9-90 

•18 

635u 

3-50 

7-70 

2-20 

Karrakatta    . . 

575u 

12-00 

89-50* 

7-46 

Lady  Gladys  Junction   

670u  (290u) 

902  00 

852-48 

•94 

Le  Grand 

534u 

7-00 

6-60 

•94 

Marvellous  West 

328u 

X5800 

159-85 

1^01 

Monarch  G.M.  Co  

451u  (95u) 

390-00 

373-19 

•96 

Mikado   

528u 

1900 

21-25 

111 

Mulline  Commonwealth 

704u  (206u) 

51-00 

27-61 

•54 

MuUineEose  ...   

595u 

31-50 

18-08 

•57 

*  Includes  12'05ozs.  dollied  and  specimens. 
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Table  showing  Gold  Returns  from  Leases  in  the  Mulline  District, 
etc. — continued. 


Name  of  Lease. 

No.  of  Lease, 

Ore 
Milled, 
tons. 

Gold 
Yield, 
ozs. 

Average 
ozs.  per 
ton. 

MulKne  Surprise   

710U 

17-50 

22-23 

1-27 

Mystery 

548u  (437u) 

137-00 

141-35 

1-03 

New  Find 

409u 

25-00 

198-70 

7-94 

Nil  Desperandum  ... 

434u  (328) 

646-75 

889-76 

1-37 

Our  Luck 

311u 

50-00 

59-75 

1-19 

Queen  Mary  ... 

583u 

45-50 

14-02 

-31 

Refuse 

423u 

58-00 

50-05 

•86 

Reprieve  Leases 

422u,  462u 

727-50 

1718-25 

2-36 

Riverina  Preseverance 

545  D 

69-00 

61-87 

•89 

Rose  and  Shamrock   

357u 

121  00 

66-85 

-55 

Schnider 

497u 

18-00 

14-15 

•78 

Three  Gins  ... 

705  (390) 

12-50 

33-78 

2-70 

Try  Again 

367 u 

200-75 

195-17 

•97 

Victoria   

571u 

62-00 

97-14 

156 

Vera  ... 

385u 

20-50 

30-58 

1-49 

Waratah 

661u 

7-00 

3-35 

•48 

Yankee  Doodle 

708u  (345u) 

29-00 

13-65 

-47 

Young-  Australian  

699u  (332u) 

170-00 

373-17 

219 

Young- Australian  East 

703  u  (332u) 

7-50 

3-04 

•40 

Sundry  Claims 

570-00 

840-92 

1^47 

Ularring  District. 

Redleap  Gr.M.Ls.  89u,  92u  (London  and  Coolgardie  Ex- 
plorers, Limited). — There  are  five  shafts  on  this  property  sunk  on  a 
quartz  reef  running  north-west  and  south-east.  These  shafts  are 
all  underlay,  and  are  from  130  to  165  feet  in  depth;  the  most 
southerly  is  the  deepest,  and  has  been  sunk  on  the  underlay  165  feet 
to  water.  From  this  shaft  levels  have  been  put  in  at  100  and 
180  feet,  but  very  little  work  has  been  done  at  this  latter  level.  At 
the  100  feet  a  drive  has  been  put  in  along  the  reef  150  feet  south 
and  50  feet  north,  and  the  reef  stoped  out  to  the  surface  for  a 
length  of  about  150  feet.  This  shaft  is  at  present  abandoned.  The 
north  shaft  has  been  sunk  135  feet,  at  which  point  water 
was  struck ;  at  100  feet  a  drive  has  been  put  in  along 
the  reef  for  a  total  distance  of  300  feet,  and  a  block  100  feet  in 
length  has  been  stoped  out  up  to  the  surface.  The  reef  averages 
some  10  inches  in  width,  but  is  very  irregular.  Its  dip,  which  also 
varies  considerably,  is  to  the  east.  A  large  quartzite  dyke  runs 
alongside  the  reef  for  some  distance,  and  cuts  across  it  occasionally 
without,  however,  displacing  it  at  all.  Fresh  water  was  met  with  in 
this  mine,  it  being  one  of  the  few  mines  in  the  district  from  which 
the  water  is  drinkable. 

The  total  stone  crushed  from  this  property  to  the  end  of  1902 
is  1191-15  tons  for  2,751-78ozs.,  being  at  the  rate  of  2-31ozs.  per  ton, 
and  worth  =£3  14s.  6d.  per  ounce. 
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Table  showing  Gold  Returns  from  Leases  at  Ularring  up  to  end 

of  1902. 


Name  of  Lease. 

No.  of 
Lease. 

Ore 
Milled, 
tons. 

Gold 
Yield, 
ozs. 

Average 
ozs. 

Block  45   

692u 

6-00 

2-45 

•41 

Central  Off  Chance  

351u 

11  00 

1-76 

•16 

Cuba  ... 

348u 

4-00 

14-55 

3-63 

Derby 

666u 

101-25 

193-28 

1-91 

Lady  Emma  ... 

383u 

10-50 

11  00 

1-04 

Lady  Betty  

376u 

10-00 

4-90 

•49 

Matchless   

346u 

8-00 

3*05 

•38 

Off  Chance   

338  u 

1224-50 

2481-13 

2-03 

Puzzle 

370u 

3700 

28-78 

-77 

Shamrock  North 

37lu 

3800 

28-27 

•74 

Trio  

360u 

88-75 

10215 

115 

Yale  Lock   

406u 

30-00 

075 

•22 

Sundry  Claims 

6-00 

2-70 

•45 

Mulwarrie  District. 

Moonstone  G.M.L.  522u. — A  small  quartz  reef  runs  almost 
due  north  and  south  through  this  lease ;  it  has  been  worked  at 
the  north  end  of  the  lease  by  means  of  a  number  of  shafts  and  short 
drives  to  a  depth  of  about  70  feet.  At  this  depth  it  is  lost.  The 
gold  is  found  to  occur  in  a  series  of  short  chutes  which  dip  steeply 
to  the  north.  The  reef  is  from  six  inches  to  one  foot  in  width,  and 
runs  vertically ;  it  is  crossed  by  several  small  granite  and  quartzite 
dykes,  which  run  in  a  general  north-west  and  south-east  direction. 
Some  of  the  stone  obtained  from  these  workings  averaged  as  high 
as  lOozs. ;  they  are  at  present  abandoned,  and  prospecting  is  being 
carried  on  near  the  southern  boundary  of  the  lease  in  the  hope  of 
picking  up  another  rich  chute.  The  country  is  fine-grained  green- 
stone, and  becomes  hard  and  settled  at  about  70  feet.  Granite  and 
quartzite  dykes  are  numerous  in  the  neighbourhood,  and  are  mostly 
small.  They  generally  run  in  a  north-westerly  to  north-north- 
westerly direction. 

Total  crushings  to  end  of  1902,  135  00  tons  for  758-73ozs.,  an 
average  of  5-62ozs.  per  ton,  and  worth  =£3  17s.  lOd.  per  ounce. 

Mulwarrie  G.M.L.  9ir. — Several  shafts  liave  been  sunk  on 
this  property  on  a  line  of  reef  running  about  north-west  and  south- 
east. At  present  the  reef  is  being  worked  from  one  of  these,  which 
is  down  to  a  depth  of  320  feet  (90  feet  vertical,  and  the  remainder 
underlay)  ;  from  this  shaft  the  lode  has  been  stoped  out  for  a 
length  of  about  120  feet  from  the  300  feet  level  to  the  surface.  A 
main  underlay  shaft  is  at  present  being  sunk  on  the  reef  about  five 
chains  farther  south. 

The  lode  averages  from  two  feet  to  three  feet  in  width,  and  dips 
at  an  angle  of  about  45  degrees  to  the  north-east.    It  consists  of  a 
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quartz  vein  with  a  varying  thickness  of  schistose  formation  accom- 
panying it.  The  quartz  vein  varies  in  size  from  a  few  inches  to  as 
much  as  five  feet  or  six  feet  in  some  places,  in  which  case  it  practi- 
cally fills  the  space  between  the  walls,  only  a  very  little  of  the  schistose 
formation  being  present.  This,  though  it  carries  a  little  gold,  is 
not  as  a  rule  sufficiently  rich  to  pay  for  crushing.  The  quartz  is 
found  sometimes  on  the  hanging-wall  and  sometimes  on  the  foot- 
wall.  The  hanging- wail  is  very  even  and  well  defined,  while  the 
footwall  is  not  so  regular,  pinches  in  the  lode  being  due  to  rises  in 
this  wall.  The  country  is  fine-grained  greenstone,  very  soft  and 
decomposed  in  the  upper  levels,  but  becoming  harder  and  more 
compact  from  about  90  feet.  Numerous  granite  and  quartzite 
dykes  run  across  the  lode,  principally  in  a  north  and  south  direction. 
These  are  mostly  small,  ranging  from  a  few  inches  to  several  feet 
in  thickness.  As  a  rule  they  do  not  throw  the  lode  at  all,  but  it  is 
generally  found  to  be  poorer  in  close  proximity  to  them.  Water 
was  struck  at  about  310  feet  (measured  on  the  underlay).  It  is 
slightly  brackish,  but  drinkable. 

Total  crushings  to  end  of  1902,  1,963-49  tons  for  5,870-25ozs., 
being  at  the  rate  of  2'99ozs.  per  ton,  and  worth  <£3  lis.  8d.  per 
ounce. 

North  Mulwarrie  G^.M.L.  395u. — This  property  adjoins  the 
Mulwarrie  on  the  north,  and  the  same  line  of  lode  has  been  worked 
on  it  to  a  depth  of  about  230  feet,  measured  on  the  underlay.  Four 
underlay  shafts  have  been  sunk  on  the  lode,  the  most  southerly  of 
which  is  only  down  about  70  feet,  while  the  north  or  main  shaft  is 
down  about  220  feet.  About  50  feet  of  driving  has  been  done 
from  this  south  shaft,  but  it  is  not  yet  connected  with  the  other 
workings.  From  the  northern  shaft  about  400  feet  of  driving  has 
been  done  at  the  lower  levels,  principally  to  the  south,  along  the  line 
of  the  lode.  For  the  first  80  feet  south  from  this  shaft  the  lode 
consists  of  a  talcose  schist  formation  entirely  free  from  quartz,  and 
carrying  only  a  slight  trace  of  gold.  South  from  this  point  the 
quartz  begins  to  make  and  continues  to  the  southern  boundary  of 
the  property,  averaging  about  two  feet  in  width  and  dipping  at  an 
angle  of  about  45°  to  the  east,  and  being  similar  in  every  way  to 
the  lode  in  the  Mulwarrie  lease.  So  far,  no  make  of  stone  has  been 
discovered  to  the  north  of  the  main  shaft.  As  in  the  Mulwarrie, 
the  lode  is  crossed  by  several  granite  dykes,  which  run  between  north- 
north-west  and  north-north-east,  and  vary  in  size  from  one  to  10 
feet. 

Total  stone  crushed  to  end  of  1902  is  1,168  00  tons  for 
l,977  35ozs.,  an  average  of  l-69ozs.  per  ton,  and  worth  =£3  17s.  lOd. 
per  ounce. 

KiLLALOE  G.IVl.Ls.  401u,  506u. — A  small  north-west  and  south- 
east reef  runs  through  about  the  centre  of  this  property,  and  has 
been  worked  to  a  vertical  depth  of  about  120  feet  by  means  of 
several  underlay  shafts,  sunk  on  the  reef,  the  deepest  of  which  is 
about  160  feet,  measured  on  the  underlay.    From  this  level  the 
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reef  has  been  sloped  out  to  the  surface  for  a  length  of  about  220 
feet.  It  varies  in  size  from  almost  nothing  to  about  15  inches,  and 
dips  to  the  east  at  an  angle  of  about  45^.  Associated  with  the 
quartz  reef  is  from  two  to  three  feet  of.  schistose  formation,  which 
usually  carries  a  little  gold,  but  not  sufficient  to  pay  for  crushing. 
In  the  upper  levels  the  quartz  jumps  from  one  wall  to  the  other, 
but  in  the  lower  levels  it  keeps  to  the  hanging  wall,  but  is  smaller 
•and  not  so  well  defined  as  in  the  upper  workings.  The  (;ountry  is 
greenstone,  soft  and  decomposed  in  the  upper  workings,  but 
becoming  very  hard  at  the  bottom  levels. 

,  Total  crushings  to  end  of  1902,  359-50  tons  for  580-15ozs.,  an 
average  of  l"61ozs.  per  ton,  the  gold  being  valued  at  £4}  per  ounce. 

Thunderbolt  G.M.L. — The  owners  of  this  property  are 
working  on  a  large  felsite  dyke  which  runs  slightly  west  of  north 
and  east  of  south.  On  this  dyke  a  shaft  has  been  sunk  vertically 
for  about  45  feet,  and  levels  driven  north  and  south  along  the  dyke 
for  about  30  feet.  A  winze  has  also  been  sunk  to  a  further  depth 
of  15  feet.  The  dyke  dips  sharply  to  the  eastward,  and  is  from  20 
to  30  feet  wide.  It  carries  a  small  amount  of  gold  for  its  full 
width,  as  well  as  a  considerable  quantity  of  pyrites. 

An  irregular  bunchy  quartz  vein  runs  along  the  hanging  wall 
side  of  the  dyke,  and  innumerable  small  quartz  stringers  run 
through  it  in  all  directions,  forming  a  large  stockwork.  Some  of 
the  bunches  of  quartz  are  very  rich,  whilst  others  again  carry  only 
a  trace  of  gold.  Only  these  quartz  bunches  and  the  stockwork  are 
being  taken  out  at  present.  There  have  been  no  crushings  to  date, 
but  the  owners  have  about  80  tons  of  stone  at  grass,  some  samples 
of  which,  taken  at  random  by  myself  and  dollied,  gave  very  good 
prospects. 

About  12  feet  north  of  the  shaft  the  dyke  is  cut  clean  off  by 
an  east  and  west  fault,  and  so  far  no  attempts  have  been  made  to 
pick  it  up  again  in  this  direction. 

Ularring  Wbstralia  G-.M.L.  6Tr. — Two  quartz  reefs  run 
through  this  property,  both  striking  about  north-west  and  dipping 
to  the  east  at  a  steep  angle.  There  are  several  shafts  on  each  line 
of  reef.  The  western  reef  is  some  four  feet  in  width,  but  is  very 
broken  and  irregular,  especially  in  the  upper  levels.  It  has  been 
worked  out  for  a  distance  of  150  feet  down  to  a  depth  of  75  feet. 
There  are  two  short  chutes  of  gold  in  this  reef,  one  dipping  north 
and  the  other  south. 

The  eastern  reef,  which  is  the  only  one  being  worked  at  present, 
is  smaller,  being  from  18  inches  to  two  feet  in  width,  but  is  much 
more  regular,  and  has  much  better  defined  walls  than  the  western, 
and  gives  every  promise  of  continuing  to  live  to  a  considerable 
depth.  It  can  be  traced  on  the  surface  for  about  ten  chains  through 
this  property,  and  also  for  a  considerable  distance  into  the  adjoining 
lease  on  the  south.  It  has  been  worked  out  down  to  65  feet  for  a 
length  of  about  120  feet,  the  chute  of  gold  in  this  case  dipping  at  a 
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rather  steep  angle  to  the  south.  The  country  is  fine-grained  green- 
stone, and  gets  very  hard  and  compact  at  about  60  feet.  There  is  a 
considerable  quantity  of  pyrites  in  the  quartz  at  the  lower  levels, 
carrying  good  values  in  gold. 

This  reef,  like  most  of  the  others  in  this  distri(;t,  is  intersected 
by  several  small  granite  dykes ;  these,  however,  do  not  affect  the 
reef  in  any  way. 

Total  crushings  from  this  property  to  the  end  of  1902  are 
497*25  tons  for  971-60ozs.,  being  at  the  rate  of  r95ozs.  per  ton. 

MuLWARRiE  Main  Reef  G-.M.L.  494u. — The  main  line,  of 
reef  runs  about  north-west  and  south-east  through  the  middle  of 
this  property.  Five  shafts  have  been  sunk  on  this,  two  near  the 
south  end  of  the  lease  and  three  near  the  centre;  of  these  latter  the 
most  northern  is  down  75  feet,  the  intermediate  one  60  feet,  while 
the  third  or  main  shaft  is  down  100  feet,  60  feet  of  which  are 
vertical  and  40  underlay.  A  winze  has  also  been  sunk  a  further 
distance  of  20  feet  from  the  bottom  of  this  shaft.  The  lode  has 
been  worked  out  for  100  feet  in  length  from  the  70  feet  level  to  the 
surface.  A  good  deal  of  driving  has  also  been  done  along  the  line 
of  the  lode  at  100  feet,  but  no  stoping.  The  lode,  which  dips  to 
the  eastward  at  a  fairly  steep  angle,  is  from  two  to  three  feet  wide, 
and  consists  principally  of  quartz,  together  with  a  little  schistose 
formation  on  each  side  of  the  quartz.  Occasionally  the  quartz 
pin(;hes  out  to  a  few  inches,  its  place  being  taken  by  the  schistose 
formation,  the  walls  still  remaining  the  same  distance  apart.  This 
formation  is  usually  a  good  deal  poorer  in  its  gold  contents  than 
the  quartz,  but  up  to  the  present  the  greater  part  of  it  is  being  sent 
to  the  battery  with  the  latter.  The  whole  of  the  lode  carries  a 
considerable  percentage  of  pyrites  at  the  lower  levels,  a  little  galena 
being  also  present  and  being  usually  found  only  in  the  quartz. 
Small  veins  of  calcite  also  run  through  both  the  lode  and  the 
country  rock,  which  is  a  fine-grained  greenstone,  soft  and 
decomposed  to  about  iOO  feet,  but  very  hard  and  settled  below  this 
point.  Water  was  stru(;k  at  a  depth  of  115  feet  (vertical)  and  is 
slightly  salt. 

A  shaft  has  been  sunk  to  a  depth  of  about  50  feet  on  a  small 
parallel  quartz  reef  near  the  south-western  corner  of  the  lease,  but 
no  further  work  has  been  done  upon  it. 

This  property  has  crushed.,  to  the  end  of  1902,  242-00  tons 
for  678*50ozs.,  being  at  the  rate  of  2-80ozs.  per  ton. 

BuNiNYONG  Gr.iVI.L.  557u. — There  are  two  parallel  lines  of 
lode  running  through  this  property  in  a  north-west  and  sovith- 
easterly  direction.  The  most  western  of  these  has  been  worked  to  a 
vertical  depth  of  about  110  feet  by  means  of  several  underlay 
shafts.  This  lode,  which  averages  about  two  feet  in  width,  and  dips 
to  the  eastward  at  an  angle  of  about  60^,  consists  of  soft  highly - 
decomposed  chlorite  schist,  with  which  is  associated  a  good  deal  of 


23 


quartz,  usually  occurring  in  bunches,  some  of  them  several  feet  in 
width,  and  generally  very  rich,  A  good  deal  of  work  has  been  done 
upon  this  lode,  but  it  is  at  present  (May,  1903)  abandoned  in  favour 
of  a  small  parallel  lode  some  three  chains  farther  east,  on  which  a 
shaft  has  been  sunk  to  a  depth  of  about  25  feet,  and  about  20  feet 
of  driving  done.  This  lode  is  from  six  to  twelve  inches  in  width,  and 
parts  of  it  are  very  rich ;  it  appears,  however,  to  be  cutting  out  at 
about  the  bottom  of  the  shaft. 

Total  stone  crushed  to  end  of  1902  is  14875  tons  for  307-35ozs., 
including  ll'OOozs.,  dollied  and  specimens,  being  at  the  rate  of 
2  O60ZS.  per  ton. 

ToLEDDA,  G.M.L.  644u. — Near  the  uortli  end  of  this  lease  two 
shafts  have  been  sunk  to  cut  a  small  quartz  reef  which  runs 
slightly  east  of  north  and  dips  to  the  east  at  an  angle  of  about  30°. 
The  reef  averages  from  eight  to  twelve  inches  in  width,  but  is  very 
irregular,  some  bunches  of  stone  up  to  three  feet  in  width  being  met 
with  ;  these,  however,  are  generally  very  short. 

The  reef  is  crossed  by  several  north  and  south  faults,  which 
run  practically  vertically,  and  generally  throw  it  from  three  to  six 
feet.  The  country,  which  consists  of  fine-grained  greenstone,  is 
very  soft  and  broken  down  to  about  80  feet,  at  which  point  it 
begins  to  get  more  settled  and  harder.  The  reef  has  been  stoped 
out  from  the  50  feet  level  to  the  surface  for  a  length  of  about  100 
feet.  The  main  shaft  has  been  sunk  to  a  vertical  depth  of  85  feet, 
and  about  50  feet  of  driving  and  a  little  stoping  has  been  done  at 
this  level.  A  small  amount  of  pyrites  is  present  in  the  stone  from 
these  lower  workings. 

At  the  south  end  of  the  lease  several  shafts  have  been  sunk  on 
a  quartz  reef  striking  north-north-west  and  south-south-east,  and 
dipping  to  the  eastward.  A  good  deal  of  work  appears  to  have 
been  done  on  this  reef,  but  it  is  at  present  abandoned,  and  no 
particulars  were  available  at  the  time  of  my  visit. 

Total  crushings  to  end  of  1902,  81*00  tons  for  lOOozs.,  giving 
an  average  of  l'23ozs.  per  ton,  worth  <£3  8s.  9|d.  per  ounce. 

Oaklet  G.M.L.  308u,  391tj,  442u.— This  property  is  situated 
about  three  and  a  half  miles  south-south-west  from  Mulwarrie 
townsite.  A  number  of  shafts  have  been  sunk,  and  a  considerable 
amount  of  work  done  on  a  small  quartz  reef  striking  about  north- 
east and  south-west,  and  dipping  at  an  angle  of  about  45  degrees 
to  the  east.  The  reef  is  at  present  being  worked  only  from  the 
most  northern  of  these  shafts,  the  others  being  for  the  present 
abandoned.  This  shaft  is  down  about  150  feet  on  the  underlay. 
At  the  125  feet  level  about  75  feet  of  driving  has  been  done  along 
the  reef  southerly,  and  the  reef  stoped  out  from  this  level  to  the 
surface  for  a  length  of  about  50  feet ;  no  driving  has  been  done 
northerly.    The  reef  is  patchy,  and  varies  in  size  from  a  few  inches 


24 


to  two  feet — where  seen  it  was  from  10  to  12  inches — the  walls,  how- 
ever, are  clean  and  well  defined.  The  country  consists  of  fairly 
coarse-grained  greenstone,  and  is  very  soft  and  decomposed  down  to 
the  bottom  workings,  but  not  at  all  broken. 

This  property  has,  up  to  the  end  of  1902,  crushed  1548;00  tons 
for  3430  46ozs.,  being  at  the  rate  of  2-21ozs.  per  ton. 


Table  showing  Gold  Returns  from  Leases  in  the  Mulwarrie  District, 
other  than  those  already  mentioned,  up  to  the  end  of  1902. 


WAME  of  JjEASE. 

M        f  T 

Ore 
tons. 

Gold 
Yield. 

ozs. 

1  . 

Average 
ozs.  per 
ton. 

Big  Buck   

363u 

102-50 

135-82* 

1-32 

Break  o'  Day 

610u 

57-00 

1300 

•23 

Cranbrook     ...  ... 

581u  (529u) 

7-50 

712 

•95 

Dairaio  No.  2 

373u 

24-00 

63-93 

2^66 

Discovery 

Dreyfus'  Release   

580u 

13600 

63-05 

•46 

430u 

32-20 

27-25 

•84 

Dum  Dum   

452u 

1000 

8-37 

•83 

Enterprise   

561u 

109-00 

68-20 

•62 

Fairy  Queen  

■  377u 

108-00 

47-71 

•44 

Federal   

449u 

1200 

7-35 

•61 

Floral   

402u  (50u) 

72-00 

49  19 

•68 

Golden  Star  

550TJ  (440u) 

10-00 

9-75 

•97 

Killaloe  North   

658u- 

15  00 

15-00 

1-00 

Lady  Emma  ... 

383 u 

10-50 

11-00 

1-04 

Mona  

400u  (40u) 

164-50 

318-74 

1-94 

Mt.  Egan's  Big  Gun   

252  u 

2-00 

6-70 

3-35 

Mulwarrie  West  No.  1 

554  fj 

11-00 

4-10 

•37 

Mulwarrie  Perseverance  ... 

474 u 

9-00 

9-30 

1-03 

Pride  of  the  Hills  

627u 

111-00 

358-20 

323 

Pride  of  Wales   

657u 

1400 

600 

•43 

Q.E.D  

695u 

8-00 

12-60 

r57 

Right  Bower  

419u 

10-00 

8-68 

•86 

Roseleaf 

407u  (36Gu) 

74-50 

128-86 

1-72 

South  Mona  

533u 

41-00 

122-35 

2-98 

Star  

567u 

19-50 

25-65 

1-31 

Stella  May   

Stephenson's  Big  Gun   

664u 

900 

5-45 

•60 

364u  (252u) 

74-00 

72-32 

•97 

Sunnyside 

607 u 

13-00 

9-95 

'76 

Victorian 

499u 

33-00 

12-70 

•38 

Welcome 

520u  (428u) 

41-00 

47-70 

116 

Sundry  Claims   

112-50 

113-65 

1-01 

*  Includes  3'82ozs. 

dollied  and  specimens. 

Davyhurst  District. 

OoLDEN  Pole  G.M.Ls.  459u,  468cr,  484u.— The  main  shaft 
on  this  property  is  down  vertically  to  a  depth  of  300  feet,  and  levels 
have  been  put  in  north  and  south  along  the  reef  at  180,  200, 
and  300  feet.  At  the  time  of  my  visit  the  300  feet  level  was  full  of 
water.  At  the  200  feet  about  150  feet  of  driving  has  been  done, 
principally  south,  and  at  the  130  feet  about  400  feet,  250  feet  south 
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and  150  feet  north.  No  stoping  has  been  done  to  date.  Two  old 
underlay  shafts  are  also  down  on  the  reef,  the  deepest  being  160 
feet.  The  reef,  which  is  of  white  quartz,  has  a  general  trend 
slightly  west  of  north  and  east  of  south,  and  is  about  two  feet  in 
width  on  the  surface,  gradually  widening  to  about  four  feet  at  the 
lower  levels ;  it  dips  steeply  to  the  east  near  the  surface,  but  in 
the  bottom  workings  is  practically  vertical. 

At  about  100  feet  south  from  the  main  shaft  the  reef  takes  a 
sudden  turn  almost  due  east  for  about  60  feet,  and  then  southerly 
again  on  its  original  course  for  another  150  feet,  when  it  is 
cut  off  by  an  east  and  west  fault,  dipping  steeply  to  the  north. 
So  far,  no  attempts  have  been  made  to  pick  it  up  again  beyond 
this  point.  A  considerable  quantity  of  pyrites  is  present  in  the 
stone  at  the  lower  levels,  and  a  good  deal  of  manganese  is  associated 
with  the  quartz  on  the  walls  of  the  reef,  especially  in  the  upper 
levels.  Water  was  struck  at  about  280  feet,  and  is  salt.  The 
country  rock  is  a  fine-grained  greenstone,  very  hard  and.(;ompact 
in  the  lower  levels,  but  soft  and  decomposed  down  to  about  130  feet. 

Stone  crushed  to  the  end  of  1902,  1,004-00  tons  for  2,599-85ozs., 
an  averag-e  of  2*58ozs.  per  ton. 

Homeward  Bound  G-.M.L.  441u. — Several  lines  of  reef  run 
through  this  property  in  a  north-north-west  and  south-south-east 
direction.  These  reefs  are, bunchy,  and  in  places  run  up  to  six  feet 
in  width  ;  their  dip  is  vertical.  Very  little  woi'k  has  been  done  on 
any  of  them,  the  deepest  shaft  being  only  down  about  50  feet.  The 
lodes  consist  almost  entirely  of  quartz,  with  several  inches  of  horn- 
blende schist  on  the  walls ;  this  schist  usually  carries  very  good 
gold.  The  stone  is  very  heavily  mineralised  after  about  30  feet 
from  the  surface.  The  country  is  very  hard,  compact  greenstone, 
the  zone  of  weathering  only  extending  down  about  30  feet. 

Total  crushings  to  the  end  of  1902,  151-00  tons  for  102-15ozs. 

Homeward  G-.M.L.  440u. — The  main  shaft  on  this  lease  is 
down  95  feet  vertically.  A  crosscut  has  been  put  in  westerly  at 
this  level  for  a  distance  of  40  feet,  when  the  reef  was  cut.  This 
reef  has  been  driven  on  for  from  15  to  20  feet  northerly  ;  it  con- 
sists of  a  quartz  vein  some  18  inches  in  width,  with  several  inches 
of  schistose  formation  on  the  walls,  and  dips  at  an  angle  of  about 
75°  to  the  west. 

A  second  shaft  has  been  sunk  on  a  second  line  of  reef  farther 
east  to  a  depth  of  100  feet,  and  the  reef  stoped  out  for  a  length  of 
75  feet  from  the  100  feet  to  the  50  feet  level.  Above  this  level  the 
stone  is  of  too  low  grade  to  pay  to  take  out. 

This  property  has,  up  to  the  end  of  1902,  crushed  157  00  tons 
for  288-80ozs.,  an  average  of  l-84ozs.  per  ton. 

Waihi  G.M.L.  438tj. — Three  parallel  lines  of  lode  run 
through  this  lease  in  the  prevailing  north-west  and  south-east 
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direction.  On  the  most  westerly  of  these  a  main  shaft  has  been 
sunk  to  a  vertical  depth  of  285  feet.  Levels  have  been  put  in  at 
275,  200,  100  and  50  feet,  and  a  good  deal  of  stoping  done  at  the 
two  upper  levels.  This  western  ore  body  is  some  100  feet  in  length, 
and  is  from  two  to  four  feet  in  width.  It  consists  principally  of 
quartz  with  varying  thicknesses  of  schistose  formation  on  the 
walls.  At  the  lower  levels  very  little  quartz  is  present,  and  the 
formation  carries  only  a  very  small  amount  of  gold.  In  the  upper 
levels  the  stone  was  very  good,  and  some  rich  parcels  were  taken 
out. 

Water  was  struck  in  the  main  shaft  at  280  feet,  and  is  salt. 
On  a  second  lode,  a  couple  of  chains  farther  east,  a  shaft  has  been 
sunk  to  a  depth  of  100  feet,  and  a  winze  put  down  a  further  dis- 
tance of  30  feet.  A  little  driving  has  been  done  at  the  100  and  50 
feet  levels,  and  a  little  stoping  has  also  been  done  at  the  latter 
level.  The  lode,  as  opened  up  in  the  lower  levels,  consists  of  a 
rather  irregular  quartz  reef  some  four  feet  in  width,  running  ver- 
tically. Near  the  surface  it  is  only  about  two  feet.  The  country 
here  gets  very  hard  after  about  50  feet.  A  small  quartz  reef, 
which  api^ears  to  be  a  continuation  of  this  one,  has  been  worked  at 
the  extreme  north  end  of  the  lease  to  a  depth  of  60  feet ;  not  very 
much  work  has  been  done  on  it,  however.  A  shaft  has  also  been 
sunk  to  about  80  feet  on  a  third  line  of  reef  still  farther  east,  but 
no  work  beyond  this  has  been  done  on  it. 

Total  stone  crushed  up  to  the  end  of  1902  was  1,015*50  tons 
for  2,171'-47ozs.,  including  5ozs.  dollied  and  specimens,  being  at  the 
rate  of  213ozs.  per  ton. 

Eileen  G.M.L.  458u. — The  owners  of  this  property  are  work- 
ing on  a  large  irregular  lode,  running  about  north-north-west  and 
south-south-east,  and  dipping  at  about  60°  to  the  west.  The  lode 
consists  of  a  body  of  soft,  highly  decomposed  chlorite  schist,  some 
six  to  eight  feet  in  width,  throughout  which  is  disseminated  a  con- 
siderable quantity  of  quartz,  both  in  the  form  of  bunches  and  small 
veins  running  through  the  lode.  It  has  no  defined  walls,  and 
varies  a  good  deal  in  size,  being  in  one  place  as  much  as  20  feet  in 
width.  An  underlay  shaft  has  been  sunk  to  a  depth  of  130  feet  on 
the  lode,  which  is  here  about  six  feet  in  width,  and  a  drive  put  in 
along  ib  at  the  105  feet  level  for  a  distance  of  about  150  feet,  and 
the  lode  stoped  out  for  about  50  feet  up  from  this  level.  The  chute 
of  gold  at  present  being  worked  is  about  150  feet  in  length,  and 
dips  to  the  north  at  a  fairly  flat  angle.  A  main  vertical  shaft  is 
being  sunk  a  few  chains  to  the  north-west  of  the  present  workings. 
This  is  now  (June,  1903)  down  about  200  feet.  Salt  water  was 
struck  in  it  at  about  170  feet,  at  which  point  the  country  begins  to 
get  hard,  being  very  soft  and  decomposed  down  to  this  point. 

This  property,  up  to  the  end  of  1902,  has  crushed  1,867'00  tons 
for  2,435-12ozs.,  being  at  the  rate  of  l-30ozs.  per  ton,  the  gold  being 
valued  at  £4  Os.  6d.  per  oz. 
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Oasis  R.C.  92u. —  The  lode  in  this  lease  runs  almost  north  and 
south,  and  dips  to  the  westward  at  an  angle  of  about  45°.  It  is  very 
similar  to  that  in  the  Eileen,  consisting  of  a  belt  of  highly  decom- 
posed schist  averaging  some  four  feet  in  width.  It  is  very  irregular, 
being  as  much  as  10  feet  in  width  in  some  places,  and  has  no 
defined  walls.  A  good  deal  of  quartz  is  associated  with  it,  occurring 
in  bunches  and  small  veins  throughout  the  lode.  The  chute  of  gold 
being  worked  at  present  dips  at  a  flat  angle  to  the  north.  The  lode 
is  at  present  being  worked  from  a  shaft  sunk  to  a  depth  of  65  feet 
near  the  south  end  of  the  lease.  Two  sets  of  levels  have  b^en  put 
in  from  this  shaft,  one  at  30  feet  for  a  distance  of  50  feet  north, 
and  one  at  65  feet  for  100  feet.  Very  little  stoping  has  been  done 
from  either  of  these  levels.  There  are  also  several  other  shafts 
farther  north  on  the  lode,  the  deepest  of  which  is  down  vertically 
165  feet.  These  are  at  present  abandoned,  but  a  good  deal  of  work 
appears  to  have  been  done  from  them.  Water  was  struck  at  165 
feet,  and  is  salt.  The  country,  as  far  as  opened  up,  is  very  soft 
decomposed  greenstone.  Several  other  small  shows  are  also  working 
on  this  same  line  of  lode  farther  to  the  south. 

Great  Ophir,  G.M.L.  613u. — This  property  is  situated  about  a 
mile  and  a-half  to  the  north-east  of  Davyhurst  township.  There 
are  four  shafts  on  it,  the  deepest  being  about  90  feet.  Of 
these  shafts,  one  is  vertical  and  two  are  partly  vertical  and  partly 
underlay,  while  the  fourth  is  a  new  shaft  somewhat  to  the  west 
of  the  others,  which  the  owners  intend  sinking  to  a  depth  of 
200  feet  in  order  to  try  and  obtain  a.  supply  of  water.  The  country, 
as  far  as  tested,  is  very  soft,  and  consists  of  highly  decomposed  green- 
stone. There  are  several  parallel  lines  of  lode  running  across  the 
lease  in  a  general  west-south- west  and  east-north -east  direction. 
These  vary  in  size  from  a  few  inches  to  about  four  feet,  and  consist 
of  bands  of  highly  foliated  greenstone — probably  old  faults 
or  joint  planes — much  decomposed,  and  carrying  a  considerable 
amount  of  oxide  of  iron,  and  throughout  which  a  fair  quantity  of 
quartz  is  disseminated.  The  gold  is  found,  for  the  most  part,  as 
very  thin  scales  on  the  faces  of  the  cleavage  planes  of  the  schists, 
and  is  extremely  light  and  difficult  to  save  on  the  battery  plates. 
The  main  line  of  lode  at  present  being  worked  averages  about  four 
feet  in  width,  and  dips  at  a  flat  angle  to  the  north.  Only  a  small 
amount  of  driving  and  stoping  has  been  done  on  it.  In  the  main 
vertical  shaft  a  large  body  of  brecciated  quartz  was  met  with  at 
about  80  feet.  At  the  time  of  my  visit  it  was  impossible,  owing  to 
no  work  having  been  done  upon  it,  to  say  what  the  size  of  it  was, 
or  in  what  direction  it  was  running ;  it  may,  however,  be  the 
continuation  of  a  small  north  and  south  quartz  reef  which  outcrops 
on  the  south  end  of  the  property,  and  on  which  a  little  work  has 
been  done  to  a  depth  of  about  20  feet.  This  reef  is  here  about  12 
inches  in  width,  and  runs  on  a  bearing  of  340° ;  its  dip  is  vertical, 
the  stone  is  bluish  quartz,  and  shows  coarse  gold  freely. 

Crushings  to  end  of  1902,  99-00  tons  for  72-30ozs.,  being  at  the 
rate  of  ^Soz.  per  ton. 
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Table  showing  Gold  Returns  from  Leases  in  the  Davyhurst  District, 
other  than  those  already  mentioned,  up  to  the  end  of  1902. 


Ore 

Gold 

Avei'ag'e 

Namr  of  Lease. 

No.  of  Lease. 

Milled. 

Yield. 

ozs.  per 

tons. 

ozs. 

ton. 

Champion 

485u 

36'(X) 

17-30 

"48 

Forget-me-not 

460u 

17600 

440-24 

2-50 

Glengarry 

465u 

14-00 

14-65 

1-05 

Golden  Lode  

691u 

87-00 

83-90 

-96 

Hanover 

564u 

47*00 

40-40 

-86 

Hypatia 

563u 

50-00 

23-20 

-46 

Jubilee 

680u  (620u) 

39-00 

33-00 

-84 

Lady  Kate  

697u  (455u) 

2 3  00 

32  05 

1-39 

Macedon 

659u 

24  00 

1635 

•68 

Melrose 

686u  (439u) 

35-00 

95-35 

2-72 

Metalline 

604u 

54-00 

39  50 

"73 

Three  Hills  

572u 

40-00 

2-20 

•05 

Waihi  Consols 

496u 

73-00 

168-30 

230 

Waihi  North  Extended   

479u 

11-00 

44-75 

4^06 

Warners  United 

49]  u 

3-30OZ3. 

doUif^rl  and 
specimens 

Sundry  Claims   

... 

305-05 

263-07* 

•86 

*  Includes  1^40ozs.  dollied  and  specimens. 


SUMMARY. 

In  conclusion,  it  will  be  seen  from  the  following  table  that  the 
average  gold  yield  from  the  district  per  ton  of  ore  treated  is  an 
exceptionally  high  one,  and  also,  as  the  ore  value  diagram  shows,  the 
total  gold  production  for  the  whole  Ularring  district  has  been  steadily 
increasing  every  year.  There  is  no  reason  why,  with  systematic 
mining,  together  with  the  erection  of  suitable  machinery,  this  increase 
should  not  be  multiplied  many  times  during  the  next  few  years. 

Synoptical  Table  showing  total  Gold  Yield  from  the  District  comprised 
within  the  boundaries  of  the  map,  up  to  the  end  of  1902. 


Ore  Milled. 

Gold  Yield. 

Average 

tons. 

ozs. 

ozs.  per  ton 

Mulline   

26,198-22 

36,439-88 

1-38 

Ularring 

2,766-15 

5,632-55 

2-04 

Mul-warrie  ... 

7,501-69 

16,464-08 

2-18 

Davyhurst  ... 

5,307-55 

8,986-25 

1-69 

District  generally — 

Being  sundry  parcels  treated  at  Mul- 

line and  Mulwarrie  State  Batteries 

47-00 

2,027-90 

Returns  from  voided  leases  ... 

2,968-30 

4,074-67 

1-37 

Total   

44,788-91 

73,625-33 

1'64 

CHAS.  G.  GIBSON, 

Assistant  Geologist. 
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APPENDIX  I. 


List  of  Specimens  obtained  from  the  TJ tarring  District. 


Registered 

Registered 

No.  of 
Microscope 
Section. 

No.  of 
Specimen. 

Name  of  Specimeu. 

Locality. 

5008 

66  i 

b  elsite  (dyke  rock) 

Z\3   cnains    west    oi   Lt.ivi.Ij.  odoJ, 

XJlarring 

dOOU 

r  elsite  (dyke  rock) 

2  chains  south  from  above 

oOlO 

66o 

Diorite 

u.iVi.ij.  oooZ,  uiarring 

OUil 

ooy 

Diorite 

ou   cnams    o.o.xj.    or    'jr.ivi.ij.  ooo, 
Ularring 

5012 

340 

Granite  (dyke  rock) 

G.M.L.  311,  Ularring 

5013 

Laterite 

G.M.L.  309,  marring 

5014 

341 

Biotite  granite 

Ularring  Rocks,  Ularring 

5015 

342 

Felsite  (dyke  rock) 

Thunderbolt  G.M.,  Mulwarrie 

5016 

Granite  (dyke  rock) 

G.M.L.  506,  Mulwarrie 

5017 

Gold  in  schist 

Great  Ophir  G.M.,  Davy  hurst 

5018 

Copper  Ore 

G.M.L.  4550,  Ularring 
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PREFATORY  NOTE. 


HIS  report  on  the  Geology  and  Auriferous  Deposits  of 
Leonora  is  one  of  a  series  designed  to  treat  of  tlie  different 
important  mining  centres  of  the  State.  No  previous 
detailed  report  has  been  issued  on  the  district,  although 
reference  has  been  made  to  it  by  Sir  John  Forrest  in  1869,  and  Mr. 
S.  G-cczel  in  1894.  The  present  report  is  the  first  which  contains  a 
geological  map  and  sections  of  Leonora.  The  field  work,  upon  which 
Mr.  Jackson's  work  is  based,  was  commenced  on  the  7th  of  July, 
and  concluded  on  the  10th  of  October.  The  area  embraced  by  the 
work  extending  over  about  70  square  miles. 

The  rocks  of  the  district  comprise  a  complex  of  crystalline 
schists  which  form  the  continuation  of  that  group  which  is  so 
largely  developed  in  the  other  portions  of  the  Eastern  Goldfields, 
and  are  no  doubt  of  the  same  geological  age,  viz.,  Archaean.  Detailed 
mapping,  however,  has  been  rendered  difficult  by  the  cover  of  super- 
ficial deposits  which  occupy  such  an  extensive  area,  and  effectually 
conceals  important  geological  boundaries  often  in  critical  localities. 

According  to  Mr.  Jackson's  observations,  it  appears  that  the 
crystalline  schists  comprise  both  basic  and  acidic  rocks.  The  basic 
rocks,  which  comprise  the  main  auriferous  series,  form  a  belt  of 
about  an  average  width  of  one  mile,  and  a  proved  length  of  10  miles. 
This  belt,  however,  extends  much  further  to  the  North  and  South 
than  the  area  embraced  by  Mr.  Jackson's  w^ork.  Some  of  the  basic 
rocks  (greenstones)  have  been  converted  into  schists  which  are 
largely  developed  along  the  outer  margin  of  the  main  belt,  whilst 
the  centre  portion  is  occupied  by  more  or  less  massive  rocks.  There 
seems  good  reason  to  believe  that  the  foliated  and  schistose  rocks 
are  merely  portions  of  one  and  the  same  mass  which  have  suffered 
more  or  less  dynamical  metamorphism,  possibly  modified  by  chemi- 
cal action. 

All  the  important  ore  deposits  are  confined  to  the  greenstones 
and  their  derivatives,  which  have  yielded  fully  95  per  cent,  of  the 
total  output,  and  on  that  account  are  worthy  of  careful  investigation. 
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The  greenstones  have  been  invaded  by  granitic  rocks,  which 
latter  occupy  by  far  the  most  extensive  area  of  country  examined. 
The  acidic  rocks  are  both  massive  and  foliated  ;  it  has,  however, 
not  been  found  possible  to,  in  all  cases,  separate  the  different 
varieties.  It  is,  however,  quite  possible  that  more  detailed  examina- 
tion than  was  deemed  expedient  would  result  in  the  recognition  of 
two  distinct  series  of  granitic  rocks,  (a)  an  older,  traversed  by  zones 
of  secondary  shearing,  possibly  associated  with  auriferous  quartz 
reefs,  and  (b)  a  much  newer  and  comparatively  unmodified  granite, 
which  may  be  represented  by  the  felsite  dykes,  which  traverse  the 
greenstone  schists  in  the  north-west  corner  of  the  area  in  the  vicinity 
of  the  Leonora  Gold  Blocks. 

The  exigencies  of  field  work  prevented  detailed  petrographical 
work  being  carried  out,  but  a  series  of  rocks  have  been  sliced,  and  as 
opportunity  offers  they  will  be  microscopically  examined. 

The  granites  and  greenstones  are  covered  in  places  with  later- 
itic  deposits,  a  high  and  a  low  level  laterite  having  been  recognised, 
but  it  has  not  been  found  possible  to  separate  both  on  the  map, 
hence  the  two  varieties  have  been  distinguished  by  the  same  colour 
and  symbol. 

The  ore  deposits  have  been  conveniently  divided  into  four 
-classes,  particulars  of  which  are  fully  set  forth  in  the  text. 

The  report  is  accompanied  by  schedules  of  gold  returns 
2)repared  from  the  latest  official  statistics ;  these  demonstrate  that 
from  the  area  embraced  by  Mr.  Jackson's  work  there  have  been 
raised,  up  to  the  end  of  1903,  331,824-92ozs.  of  gold,  the  result  of 
the  treatment  of  420,792*50  tons  of  quartz,  being  at  an  average  rate 
of  0-78ozs.  per  ton. 

The  report,  map,  and  sections,  having  been  submitted  to  the  Hon. 
the  Minister  for  Mines,  were  ordered  to  be  printed  for  public 
information. 

The  index  to  names,  places,  mines,  reefs,  etc.,  occurring  in  the 
report,  has  been  prepared  by  Mr.  H.  W.  B.  Talbot,  the  Field 
Assistant. 

A.  GIBB  MAITLAND, 

Government  Geologist. 

Geological  Survey  Ofiice, 

Perth,  4th  February,  1904. 


GEOLOGY   AND ,  AURIFEROUS  DEPOSITS 

OF 

LEONORA 

(Mt.   Margaret  Goldfield). 

INTRODUCTION. 


History  of  the  IVlount  Margaret  Goldfield. 


Fig.  1. --Locality  Map. 


Production. 

The  following  is  a  tabulated  statement  of  the  gold  production 
of  the  total  ore  of  the  Mt.  Margaret  Groldfield,  as  defined  by  the 
authorities : — 


oz. 

£ 

Previous  to  1897 

4,992-10 

18,471* 

1897   

22,592-09 

83,591 

1898   

49,717-77 

183,956 

1899   

79,923-72 

295,718 

1900   

145,688-75 

539,048 

1901   

190,032-15 

703,119 

1902   

211,308-77 

781,842 

1903   

212,490-60 

786,215 

Total...    •  . 

916,745*95 

..  £3,391,960 

•  Value  of  gold,  assiuned,  £3'70  per  oz. 
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The  route  followed  by  Sir  John  Forrest,  when  commanding  the 
West  Australian  Expedition  in  search  of  the  remains  of  Dr. 
Leichardt  and  party,  crossed  the  now  existing  boundary  of  the 
Mt.  Margaret  G-oldfield,  near  the  South -Western  corner,  and 
the  history  of  the  country  comprising  its  area  commences, 
geographically  speaking,  with  following  extract  from  the  explorer's 
diary  of  the  expedition  :-- 

24th  June,  1869   "  From  the  summit  of  a 

remarkable  peak,  which  I  named  Mt.  Flora,  I  obtained  a 
round  of  bearings,  and  saw  a  high  range  bearing  about 
north  106°  east  mag.,  apparently  about  16  miles 
distant,  towards  which  we  travelled  till  after  dark. 

"  25th   Saddled  at  dawn  and  proceeded  to 

the  range,  about  five  miles  distant,  and  on  reaching  it  I 
ascended  the  highest  peak,  and  named  it  Mt.  Margaret," 

From  that  date  but  little  further  knowledge  was  gained  of  the 
<30untry,  or,  indeed,  little  attention  paid  to  it,  for  more  than  20 
years ;  and  it  was  not  until  1894  that  the  Mt.  Margaret,  or  Lake 
Carey,  country  began  to  be  regarded  as  a  prosperous  and  rising 
district. 

In  a  report  on  the  Interior  Gold  Region  of  Western  Australia, 
(*)  published  in  1894,  Mr.  S.  Goczel,  describing  the  country  passed 
over  on  an  expedition  from  the  "  Ninety  Mile  "  to  Lake  Carey, 
mentions  the  Lake  Raeside  depression,  which  he  crossed  some  miles 
to  the  south  of  Mt.  Leonora,  and  which  forms  the  drainage  area  of 
the  southern  portion  of  the  field.  He  noted  the  position  of  the 
large  outcrops  of  granitic  rocks,  which  rise  as  a  range  of  bare  hills 
t()  a  height  of  200  feet  above  the  surrounding  country,  and  form, 
with  a  width  of  about  five  miles,  the  divide  of  the  watershed  of 
Lakes  Raeside  and  Carey.  Mr.  Goczel  further  stated  that  a  long 
stretch  of  country,  situated  at  the  junction  of  this  gneissic  granite 
on  the  west,  and  greenstone  on  the  east,  had  already  been  proved 
auriferous,  and  he  mentioned  the  "  Red  Castle  "  line  of  reef  and  the 
"  Goose's  Puzzle,"  and  stated  that,  though  rich  finds  had  not  been 
made  up  to  that  time,  a  number  of  reefs  offered  (,'hances  for  profit- 
able mining  enterprise. 

Farther  east,  on  the  range  of  which  Mt.  Margaret  forms  the 
highest  point,  he  referred  to  alluvial  gold  deposits  at  Red  Flag, 
Hawk's  Nest,  and  other  surface  workings,  the  Hawk's  Nest  being 
the  richest. 

At  the  end  of  1895  the  population  of  the  whole  of  tliis  large 
district  amounted  to  730,  while  there  were  3,400  acres  held  under 
mineral  lease,  and  two  10-stamp  batteries  situated  at  Mt.  Margaret. 

During  1896  numerous  new  finds  were  reported,  viz.,  Mt. 
Margaret,  Mt.  Malcolm,  Mt.  Leonora,  and  Murrin  Murrin,  all  then 
within  the  North  Coolgardie  Goldfield  ;  and  it  was  not  until  the  1st 
April,  1897,  that  Mt.  Margaret  was  constituted  an  independent 
goldfield,  formed  by  separating  portions  of  the  North  Coolgardie  and 
East  Murchison  Goldfield,  and  having  an  area  of  42,154  square  miles. 


♦  Keport  on  the  Mines  Department.    Perth  :  By  Authority,  1895. 
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Apparently,  at  the  time,  the  centre  of  Mt.  Malcolm  gave 
promise  of  being  the  most  important,  and  the  Warden's  Office  for 
the  transaction  of  the  departmental  business  of  the  new  field  was 
opened  there  on  the  10th  May,  1897,  the  area  being  divided  into 
the  two  districts  of  Mt.  Margaret,  17,150  square  miles  on  the 
eastern  side,  and  Mt.  Malcolm,  2,516  square  miles  on  the  western 
side. 

In  the  same  year  the  Westralia  Mt.  Morgans  Gold  Mines  was 
registered  as  a  local  company,  and  on  the  3rd  March  following  the 
Sons  of  Gwalia,  Limited,  which  gave  a  great  impetus  to  the  mining 
centres  of  Leonora  and  Morgans,  these  two  mines  being  now  the 
chief  producers  of  the  field.  The  Under  Secretary  for  Mines,  in  his 
Annual  Report  for  1898,  refers  to  the  developments  of  the  field 
during  that  period  as  being  little  short  of  phenomenal. 

During  1899  a  public  battery  started  operations  at  Leonora, 
and  further  copper  de]^osits  were  found  and  furnaces  erected  at 
Anaconda,  in  the  vicinity  of  Murrin,  where  similar  ores  had  been 
previously  located.  The  yield  of  gold  for  the  year  amounted  to  5 
per  cent,  of  the  total  production  of  the  State.  Developments  were 
almost  equally  satisfactory  in  the  following  year,  1900,  especially 
in  the  vicinity  of  Mount.  Margaret,  and  to  the  east  and  south-east 
of  Laverton  ;  and  4,589  tons  of  copper  ore  were  treated  at  Anaconda. 
The  gold  yield  rose  from  5  per  cent,  to  9  6  per  cent,  of  the  State's 
total  production,  a  proportion  which  increased  to  10  3  in  1901,  when 
the  copper  output  from  Murrin,  valued  at  £40,738,  amounted  to 
rather  more  than  half  the  State's  total.  The  Warden  of  the  field 
reported,  at  the  end  of  1901,  that  progress  was  marked  more  by 
attention  to  legitimate  development  of  prospecting  shows  and  mining 
at  a  depth  than  by  the  opening  up  of  new  country  ;  remarks  which 
apply  also  to  the  following  year,  when,  however,  the  yield  of  copper 
showed  a  falling  off,  and  the  output  was  only  valued  at  =£6,852. 

The  gold  production,  nevertheless,  maintained  a  satisfactory  in- 
crease, and  in  April,  1902,  a  slight  alteration  was  made  in  the 
administration  of  the  field,  by  the  creation  of  the  new  district  of 
Morgans  ;  the  centres  being  now  Malcolm,  Morgans,  and  Laverton, 
the  relative  importance  of  which,  as  producers,  is  shown  by  the 
following  comparative  statement : — 


1902. 


District. 

Population. 

Production. 

Malcolm  (including' Leonora) 

Morgans 

Laverton 

2,170 
1,114 
2,Y41 

oz. 
88,842-92 

59,091-55 

63,374-30 
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It  appears,  therefore,  that  since  1896  the  record  of  the  field  has 
been  one  of  continuous  prosperity.  A  number  of  townships  have 
grown  up  round  the  more  important  mines,  and  while  the  population 
of  the  field  has  increased  from  730  to  6,025,  the  annual  gold  pro- 
duction in  the  same  period  has  risen  in  value  from  =£83,591  in  1897, 
to  .£781,842  in  1902. 

It  is  not  inappropriate  to  add  that,  speaking  generally  of  the 
country  passed  over  on  his  expedition  in  1869,  Sir  John  Forrest 
remari^ed :  "  As  for  minerals,  1  am  not  sufficiently  conversant  with 
the  science  to  offer  an  opinion,  except  that  I  should  think  it  ivorth 
vjhile  sending  geologists  to  examine  it  thoroughly. 


LEONORA  DISTRICT. 


HISTORY. 

The  following  table  shows  the  total  gold  production  of  the 
Leonora  District : —  • 

Production. 


Ozs. 

Previous  to  1897... 

11210  . 

415* 

1897   

9,056-91  . 

33,511 

1898   

...      19,475-37  . 

72,059 

tl899   

...      27,673-87  . 

102,393 

^1900   

...      60,084-61  . 

222,313 

1901   

...     72,008-18  . 

266,430 

§1902   

68,804-58  . 

254,577 

1903   

...      74,609-30  . 

276,054 

Total  ... 

...   331,824-92  . 

..  £1,227,762 

The  township  of  Leonora  is  the  present  terminus  of  the 
Eastern  Groldfields  Railway,  situated  328  miles  to  the  east  and 
225  miles  to  the  north  of  Perth. 

The  Leonora  district  forms  portion  of  and  occupies  the  south- 
eastern corner  of  the  Mt,  Margaret  Goldfield,  and  its  early  history 
therefore  also  begins  with  the  West  Australian  Exploring 
Expedition  in  1869;  not  merely  in  a  general  sense,  however,  but,  as 


*  Value  of  gold,  assumed,  £3-70  per  oz.  f  Ten  stamps  working  at  Sons  of  Qwalia. 
X  Sixty  stamps  working  at  Sons  of  Gwalia.  §  Sons  of  Gwalia  output  diminished.  Mining 
costs  decreased,  profits  increased. 
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is  worthy  of  note,  the  country  was  traversed  and  examined  in  some 
detail.  Quoting  the  paratJ^raph  from  Sir  John  Forrest's  memoirs 
especially  referring  to  the  locality: — 

20th  June,  1869   "  From  a  bare  granite  hill 

about  one  mile  from  camp,  I  saw  a  high  hill  bearing  north 
81°  30'  east  mag.  about  25  miles  distant,  which  I  named 
Mt.  Leonora ;  and  another  bearing  north  67°  east  mag. 
about  25  miles  distant,  which  I  named  Mt.  George.  Intend 
proceeding  to  Mt.  Leonora  to-morrow." 

21st  June   "  Steering  towards  Mt.  Leonora, 

over  some  tolerably  grassy  country,  we  reached  it  at  sun- 
down, and  not  finding  any  water,  camped  without  it,  with 
very  good  feed ;  in  south  latitude  28°  53'  by  meridian 
altitude  of  Lyrae  (Vega)  and  Aquilae  (Altair),  and  in 
longitude  about  121°  20'  east." 

Thus  IS  recorded  the  earliest  history  of  the  landmark  fiom 
which  the  district  derives  its  name. 

In  tracing  its  mineral  history,  it  seems  probable  from  what  has 
already  been  said  with  regard  to  the  Mt.  Margaret  goldfield  gener- 
ally, that  the  deposits  mentioned  by  Mr.  Goczel  in  1894  include  all 
those  which  were  first  known  within  its  boundaries,  and  it  is  unlikely 
that  there  was  then  any  mining  in  the  district ;  though  alluvial  gold 
appears  to  have  been  discovered  by  fossickers  not  long  afterwards. 

It  is  generally  agreed  that  the  first  discovery  of  an  auriferous 
formation  which  led  to  more  extensive  search,  and  ultimately 
brought  to  light  the  valuable  deposits  now  being  worked,  was  made 
in  1896,  by  two  prospectors —Sullivan  and  Weddeck — who,  like 
most  pioneers,  arrived  on  camels,  probably  from  Menzies  or  Niagara, 
the  then  nearest  centres. 

They  discovered  gold  showing  in  a  quartz  outcrop  about  one 
and  a-half  miles  north-north-west  <>f  the  present  township.  Their 
lease.  No.  4048,  now  the  site  of  the  public  crushing  battery,  and 
known  as  the  Johannesburg,  was  applied  for  on  the  11th  March, 
1896,  and  surveyed  on  the  18th  November  of  the  same  year.  It 
has  been  forfeited  and  held  again  at  different  dates  and  under 
different  numbers,  i.e.,  238t,  152c  ;  but,  except  that  a  good  deal  of 
rich  gold  was  obtained  from  a  large  boulder  forming  part  of  the 
outcrop,  there  is  but  little  authentic  information  concerning  it. 
After  the  rich  surface  stone  was  worked,  however,  and  a  shaft  put 
down,  the  ore  proved  too  low  grade  or  the  vein  too  small  to  be 
payable.  Occasionally  fossickers  are  said  to  have  obtained  small 
parcels,  the  returns  of  which  are  no  doubt  included  in  the  statistics 
under  the  head  of  "  Sundry  Claims,"  with  the  exception  of  a  single 
crushing  in  1902  of  eight  tons,  which  yielded  5ozs.  of  gold. 

The  two  original  prospectors  were  followed  closely  by  others, 
and  the  next  find  of  importance  was  made  by  McPhie  and  party, 
who  discovered  a  reef  two  miles  farther  north,  and  pegged  out 
Lease  No.  195c,  known  as  the  "  Great  Wonder,"  now  the  "  Leonora 
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<jrold  Blocks."  The  application  for  this  lease  was  made  on  the  3rd 
June,  1896,  while  that  for  Lease  No.  4263,  containing  the  outcrop 
of  the  Sons  of  Grwalia  lode,  appears  in  the  official  register  dated  the 
2nd  June,  1896,  though  which  of  the  two  takes  precedence  as 
regards  the  discovery  of  the  dej^osit  is  not  recorded  therein. 

A  great  number  of  leases  were  quickly  taken  up  surrounding 
those  held  by  the  lucky  prospectors,  and,  as  shown  by  depart- 
mental records,  the  progress  of  the  district  as  a  mining  centre  has 
'been  extremely  rapid :  a  result,  however,  in  great  part  due  to  the 
richness  of  the  Sons  of  Gwalia  lode,  and  intimately  connected  with 
the  development  of  that  property  on  a  large  scale  after  its  purchase 
from  the  prospectors  by  Mr.  Gr.  W.  Hall  in  1896  for  the  sum  of 
^85,000. 

From  77  per  cent,  of  the  total  in  1897,  the  production  of  this 
mine  had  risen  at  the  end  of  1902  to  93  per  cent. ;  and  the  total 
output  of  the  field  for  the  same  years  amounted  to  9,057*17ozs.  in 
1897,  and  68,804-58ozs.  in  1902.  The  increment  added  by  the 
public  battery,  which  started  operations  in  1897,  and  has  crushed 
to  date  10,960  5  tons  for  a  yield  of  10,153  82ozs.,  amounts  in  value 
to  ^38,583-18. 

The  accompanying  geological  map  comprises  an  area  of  70 
square  miles,  hereinafter  referred  to  as  "  the  district." 

It  is  bounded  by  an  east  and  west  line  at  Mount  George,  4| 
miles  to  the  north  of  Leonora,  and  by  a  similar  parallel  at  Lake 
E,aeside,  5  miles  to  the  south.  On  the  east  and  west  by  meridian 
lines  4  miles  and  3|  miles  from  the  township  respectively. 

PHYSIOGRAPHY. 

Approaching  Leonora  from  the  south,  the  general  appearance 
is  that  of  a  long  ridge  of  more  or  less  pointed  hills,  extending  with 
a  north-westerly  axis  to  Mount  George  ;  and  in  a  southerly  direction 
beyond  Mount  Leonora  to  Lake  Raeside.  The  altitude  of  Mount 
Leonora  and  Mount  George,  which  form  the  most  prominent 
features,  being  250  feet  and  225  feet  respectively  above  the  sur- 
rounding plains. 

This  ridge,  running  diagonally  from  north-west  to  south-east, 
forms  a  natural  division  of  the  district  into  two  parts,  which  it  has 
been  found  convenient  to  refer  to  in  the  following  pages  as  the 
eastern  and  western  side  of  the  area. 

On  the  west  are  wide  flats  extending  with  an  imperceptible 
slope  to  the  eastern  side  of  the  Lake  Kaeside  saltmarsh,  which 
stretches  in  a  north-westerly  and  south-easterly  direction  for  at 
least  100  miles,  and  of  which  the  deepest  parts  are  occupied  by  salt- 
water pools,  and  then  dried  up  beds. 

The  country  to  the  east,  though  largely  occupied  by  flats,  is 
rather  more  broken. 
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The  district  forms  portion  of  the  eastern  watershed  of  Lake 
Kaeside,  the  divide  between  this  and  the  Lake  Carey  drainage  area 
being  approximately  12  miles  to  the  east,  while  in  a  westerly  direc- 
tion, at  a  distance  of  from  4  to  5  miles,  the  country  begins  to  fall 
towards  the  Lake  Barlee  Basin. 

Mr.  Goczel,  in  1894,*  writing  of  the  Interior  Goldfields  of 
Western  Australia,  refers  to  them  in  general  terms  as  being 
situated  in  a  region  having  very  slight,  if  any,  drainage  towards  the 
sea:  "  Absorption,  evaporation,  and  percolation  to  the  saline  flats 
and  salt  lakes  balancing  the  rainfall."  The  altitude  of  Leonora, 
but  slightly  different  from  the  other  goldfields,  is  about  1,220  feet 
above  sea  level ;  and  the  annual  rainfall  of  the  district,  so  far  as 
records  have  been  kept,  has  varied  from  a  minimum  of  three  inches 
in  1897  to  a  maximum  of  12*16  inches  in  1900,  or  an  average  for 
the  six  years  of  7*42  inches. 

Relatively  speaking,  the  district  is  well  provided  with  water, 
that  first  met  with  in  the  mine  and  well  shafts  being  freely  made 
use  of.  This  supply  is  generally  obtained  at  about  60  feet,  but  at 
a  shallower  depth  in  the  alluvium  to  the  west,  where  several  areas 
have  been  selected  for  cultivation.  The  water  obtained  from  the 
upper  levels,  though  containing  a  fair  proportion  of  lime  and 
magnesia  salts,  is  used  for  boilers;  and,  sufiice  it  to  say,  with 
certainly  not  more  than  the  average  inconvenience  attendant  on  the 
use  of  such  water  on  the  goldfields,  where  the  necessary  boiler- 
cleaning  resulting  on  the  presence  of  a  considerable  proportion  of 
solids  has  frequently  to  be  undertaken. 

Tanks  are  chiefly  relied  on  for  drinking  water,  but  the  town- 
ship is  provided  with  a  gravitation  supply,  the  water  being 
obtained  from  a  well  and  raised  to  an  elevated  reservoir  by  a 
powerful  windmill  pump. 

OEOLOaY. 

Broadly  speaking,  the  district  may  be  geologically  defined  as 
an  area  of  crystalline  schists  ;  of  which  by  far  the  greater  portion  is 
covered  by  recent  superficial  and  alluvial  deposits.  These  latter  are 
in  most  cases  derived  from  the  accumulated  detritus  of  the  older 
rocks,  while  metamorphism  has  not  in  general  been  so  great  that 
the  nature  of  the  rocks  themselves  cannot  be  distinguished ;  and 
according  to  the  acid  or  basic  character  of  the  original  form,  a 
geological  division  made  conformable  with  the  general  scheme  of 
rock  classification. 

In  point  of  geological  age,  also,  the  rocks  can  generally  be 
recognised  as  referable  to,  in  fact,  part  of  the  same  group  so  largely 
developed  in  the  Eastern  districts,  and  outcropping,  as  they  do,  at 
•either  one  or  another  of  the  mining  centres  thus  situated. 


♦  Ad  interim  Report  on  the  Department  of  Mine?,  1894,  pp.  24,  25. 
Ferth  :  By  Authority,  1894. 


14 


Geologists,  writing  of  the  G-oldfields,*  have  described  them  as 
being  divisible  into  three  sections — Granites,  Gneisses,  and  Schists;, 
and  on  this  basis  have  assigned  a  more  or  less  definite  position  to 
each,  thus  : — 

"  The  first  auriferous  belt  of  hornblende,  mica,  or  talc  schists 
(about  20  miles  in  width)  extends  from  the  Southern  Cross  Gold- 
fields  in  a  south-easterly  direction  to  the  south  coast,  and  in  a 
north -westerlv  direction  to  and  beyond  Cue,  in  the  Murchison 
Goldfield. 

"The  second  auriferous  belt,  similarly  composed,  includes 
Coolgardie,  Kalgoorlie,  and  extends  with  a  parallel  axis,  and  with  a 
width  not  yet  explored,  from  Norseman  on  the  south,  through  the 
Pilbarra  Goldfield,  to  Egina  and  Mallina  on  the  north-west  coast. 

"The  Leonora  District,  in  fact  the  whole  of  the  Mt.  Margaret 
Goldfield,  is  included  within  the  second  auriferous  belt ;  the  country 
between  the  belts  and  to  the  west  being  occupied  by  the  above- 
mentioned  granites." 

At  the  same  time  the  granites,  gneisses,  and  schistose  deri- 
vatives were  classed  as  Archaean  rocks,  and  have  been  most 
frequently  thus  spoken  of  by  other  geological  observers  ;  while  the 
diorite,  diabase,  pyroxenite,  with  the  hornblende  and  chlorite  schists, 
have  been  most  generally  referred  to  as  "  paleozoic  greenstone." 

Both  granite  and  greenstones  are  represented  at  Leonora,  and 
an  examination  of  the  small  area,  though  not  affording  any  new 
evidence  as  to  the  exact  geological  age  of  the  formation,  raises  the 
question  of  the  ages  of  the  rocks  within  it,  in  so  far  as  the  relation 
is  concerned,  of  the  greenstones  to  the  granites,  to  which  discussion 
in  this  respect  is  practically  limited,  for  though  each  division 
undoubtedly  contains  more  than  one  primary  form,  further  separa- 
tion is  impossible  owing  to  so  large  a  proportion  of  the  area  being 
completely  hidden  from  view,  as  well  as  to  the  highly  decomposed 
state  of  the  schists  where  outcrops  can  be  examined. 

The  crushed  rock  forming  Mount  Leonora,  as  well  as  the 
smaller  areas  to  the  north  and  south,  is  no  doubt  of  intrusive 
origin  and  of  later  age  than  the  greenstones,  as  also  probably  the 
remainder  of  the  granite  area  represented  ;  but  further  evidence  in. 
support  of  the  latter  general  conclusion  would  be  more  satisfactory. 

Superficial  Accumulations. 

The  development  of  recent  accumulations  in  the  district  is  very 
extensive,  as  indeed  has  already  been  noted  on  almost  all  our  Eastern 
Goldfields ;  but  there  are  many  important  features  with  regard  to- 
these  residual  deposits  and  their  distribution  at  Leonora,  where  in 
one  form  or  another  they  cover  all  except  the  most  elevated  areas. 

On  the  eastern  side,  occupied  by  the  granitic  schists,  the 
surface  is  covered  by  the  usual  soil  resulting  from  the  decomposition 


*  Mining  Handbook  to  the  Colony  of  W.A.     Harry  P.  Woodward,  pp.  36,  37. 
Perth  ;  By  Authority,  1895. 
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of  the  schists  in  situ,  which,  in  the  depressions,  has  accumulated 
to  a  very  considerable  deposit  forming  wide  sandy  flats.  The 
higher  portions,  however,  from  which  the  finer  products  of  degrada- 
tion have  been  removed,  are  more  frequently  covered  by  quantities 
of  ironstone,  consisting  of  fragments  of  highly  ferruginous  clay, 
representing  those  portions  which  have  become  hardened,  and 
charged,  no  doubt  by  a  concretionary  process,  with  the  iron  of  the 
original  rock  mass,  now  become  to  a  great  extent  bleached  and 
decomposed. 

On  the  western  side  the  superficial  covering  is  probably  in 
great  part  more  of  an  alluvial  character,  no  doubt  of  considerably 
greater  thickness ;  and  to  it,  even  now,  are  being  added  the  more  or 
less  sedimentary  accumulations  of  Lake  Raeside.  The  waters  of 
this  lake,  in  addition  to  the  deposition  of  mechanically  suspended 
silt,  have  left  in  places,  chiefly  as  a  result  of  evaporation,  a 
siliceous  residue  of  lime  salts,  particularly  at  the  outer  margins. 
In  some  cases  the  lime  is  sufficiently  free  from  other  substances  to 
form,  when  burnt,  a  local  supply  for  building  purposes,  but  as  a  rule 
is  too  impure. 

Apart  from  the  influence  which  the  existence  of  the  salt  pools 
or  lake  may  have  had  upon  its  present  form,  practically  the  whole 
of  the  material  filling  the  depression  on  the  western  side  appears 
to  have  been  derived  from  the  disintegration,  in  situ,  of  a  previously 
existing  residuary  deposit,  i.e.,  the  ironstone  gravel,  which  bears  a 
comparable  resemblance  to  the  laterite  of  such  wide  distribution 
throughout  India  and  Ceylon. 

This  formation,  the  remains  of  which  are  shown  on  the  map, 
-either  in  the  high  level  or  low  level  form,  no  doubt  not  only  covered 
the  greater  part  of  this  area,  but  extended  through  the  gap  in  the 
dividing  ridge  known  as  the  "  Gorge  "  for  a  considerable  distance 
beyond  the  limits  of  the  map.  These  laterites  are  a  typical  formation 
of  the  Eastern  Goldfields,  and  both  types  are  represented  in  the 
Leonora  district.  The  high  level  form,  of  a  dark  brown  colour,  is 
the  more  highly  ferruginous ;  and  is  often  of  pisolitic  appearance, 
or  shows  a  brecciated  structure  at  the  base,  due  to  the  detrital  rock 
fragments  becoming  re-cemented  into  the  mass,  which  may  be  a 
compact  impure  ironstone. 

The  deposit  now  only  occurs  in  the  form  of  detached  outliers, 
sometimes  presenting  a  vertical  cliff  face  from  15  feet  to  20  feet  in 
height  (Plate  I.)  ;  and  where  the  original  surface  can  be  examined, 
the  highest  portions  are  found  to  be  at  an  elevation  of  from  80  feet 
to  100  feet  above  the  mean  surface  level.  This  corresponds  with 
the  observations  in  the  Coolgardie  Goldfield,  where  a  sample  was 
found  to  contain,  as  oxide,  the  equivalent  of  25  per  cent,  of  metallic 
iron,  and  one  recently  collected  in  the  neighbourhood  of  Boogardie, 
as  much  as  51*67  per  cent,  and  11"46  silica. 

The  low  level  variety  is  of  much  greater  extent,  and  between 
the  areas  occupied  entirely  by  this  formation  and  the  more  recent 
-alluvium,  it  is  often  difficult  to  differentiate  on  a  merely  superficial 
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examination.  The  deposit  is  more  of  the  nature  of  a  ferruginous 
clay,  which,  by  the  development  of  concretionary  structures,  has 
become  nodular,  particularly  in  the  upper  portions,  the  iron 
ultimately  appearing-  on  the  surface  in  the  form  of  fine  red  dust 
and  hard  brown  ironstone  pebbles. 

The  origin  of  these  laterites,  both  here  and  also  in  India, 
appears  to  have  been  a  subject  of  some  speculation ;  but  of  the 
deposits  at  present  under  discussion,  while  the  low  level  varieties 
have  in  great  part  a  detrital  origin  derived  from  the  high  level  form, 
there  is  no  evidence  suggesting  that  the  latter  have  been  formed 
otherwise  than  in  situ. 

Underlying,  the  deposits  above  described,  and  between  them 
and  the  original  rock  masses  beneath,  there  is  almost  always  a  thin 
stratum  of  calcareous  material,  locally  called  "  cement,"  a  formation 
which  follows  the  contour  of  the  rock  surface  and  varies  from  a 
few  inches  to  a  few  feet  in  thickness,  and,  being  intensely  hard, 
its  removal  requires  the  use  of  explosives. 

This  occurrence,  also,  is  by  no  means  uncommon,  nor,  indeed, 
limited  to  Western  Australia,  as  a  description  of  an  almost  identical 
occurrence  has  recently  been  published  in  the  Transactions  of  the 
American  Institute  of  Mining  Engineers,  Vol.  XXXI.,*  an  article 
which  supplies  a  comparison  for  those  of  our  own  State. 

The  material  consists  of  an  earthy  limestone  or  travertine,  often 
containing  a  breccia  of  rock  fragments,  and,  like  the  other  super- 
ficial deposits  already  mentioned,  has  been  formed  in  situ.  The 
cementing  substance  chiefly  composing  it  has  been  derived  from  the 
decomposition  of  the  lime-bearing  minerals  of  the  underlying  rocks, 
and  the  process  and  formation  one  of  solution  and  redeposition. 

Finally,  with  regard  to  the  superficial  deposits  as  a  source  of 
gold — the  first  type  only,  i.e.,  that  covering  the  granite  schists  on 
the  east,  can  be  said  to  have  yielded  alluvial  gold  in  the  sense  of 
the  term  ordinarily  understood  in  Western  Australia. 

The  others  have  only  served  to  hamper  the  operations  of 
prospectors,  and  often,  even  when  the  proximity  of  an  auriferous 
reef  has  been  proved  by  the  occurrence  of  gold  in  the  surface 
boulders  of  quartz  "  floaters,"  its  position  has  never  been  located. 
That  such  remarkable  success  has  been  met  with  can  only  be 
regarded  as  an  argument  in  favour  of  further  expectations. 

The  Greenstones. 

The  group  of  rocks  comprising  both  massive  and  schistose 
forms  to  which  the  term  greenstone  is  now  being  generally  applied, 
have  by  far  the  greatest  economic  importance  of  any  in  the  district ; 
and  with  the  extension  of  mining  operations,  an  accurate  knowledge 
of  their  extent  and  relation  to  the  other  rocks  becomes  second  only 

•  The  Caliche  of  S.  Arizona,  William  P.  Blake,  Transac.  Am.  Inst.  M.E.,  1902.  Vol. 
XXXI.,  pp.  220.  221. 
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ill  importance  to  a  knowledge  of  the  ore-bodies  within  them,  which 
yield  from  60,000oz.  to  70,000oz.  of  gold  annually,  or  95  per  cent, 
of  the  total  output. 

The  formation  occupies  a  diagonal  strip  of  the  map,  and  must 
be  regarded  as  a  single  area  of  basic  rock,  which  has  been  more  or 
less  crushed,  foliated,  or  completely  converted  into  schists,  the 
latter  structure  being  on  the  whole  the  most  usual,  and  to  such 
schistose  zones  the  auriferous  reefs  are  almost  entirely  confined. 

An  examination  of  the  area  enables  those  portions  which  are 
occupied  by  the  completely  schistose  rock,  "  greenstone  schists,"  to 
be  distinguished  from  those  occupied  by  the  massive  and  foliated 
greenstone ;  and  furthermore,  to  the  recognition  of  more  than  one 
variety  of  basic  or  ultra-basic  rock ;  but  not  only  is  any  further 
separation  impossible,  but,  for  reasons  already  stated,  no  satisfactory 
evidence  is  available  with  regard  to  the  geological  relation  of  the 
several  varieties. 

The  greenstone  schists  are  most  largely  developed  on  the  outer 
margins  of  the  main  belt,  in  juxtaposition  to  the  granite  rocks,  and, 
while  the  middle  portion  is  occupied  more  or  less  by  massive  rocks, 
form  two  fairly  well  defined  strips  extending  the  whole  length  of 
the  map.  Those  on  the  western  side  contain  nearly  all  the 
important  ore-bodies,  and  are  of  nearly  the  same  composition,  and 
similar  in  their  characteristics,  to  the  schists  derived  from  similar 
rocks,  "  chlorite  schists,"  occurring  elsewhere. 

The  greenstone  on  the  eastern  side  of  the  belt  is  found  in  an 
even  higher  state  of  metamorphism  ;  a  considerable  development  of 
the  remarkable  banded  and  hematite-bearing  quartz  forming  one 
of  the  most  noticeable  features  of  the  district.  Along  the  summit 
of  the  ridge  extending  from  Mount  George  to  Leonora,  and  thence 
to  Lake  Raeside,  outcrops  of  this  quartz  are  found  in  the  form  of 
bands,  or  lenses,  from  10  to  50  chains  in  length,  and  from  1  foot  to 
100  feet  in  thickness ;  and  projecting  several  feet  above  the  surface 
in  the  form  of  parallel- sided  bars.    (Plate  II.) 

They  follow  the  general  dip  and  strike  of  the  schists,  which 
have  been  altered  by  leaching  and  other  processes  for  a  consider- 
able distance  on  either  side ;  and  appear  to  be  similar  to  those  at 
Bardoc,  and  to  the  occurrences  mentioned  in  several  reports  on 
other  goldtields,  where  their  position  is  ascribed  to  "  an  old  fault  or 
line  of  joints  along  which  the  greenstones  have  been  highly 
foliated."  In  the  Boogardie  and  Lennonville  Districts  *  they  are 
auriferous,  or  associated  with  the  auriferous  deposits. 

Their  ultimate  form  seems  to  be  due  to  a  lode-forming  process 
in  the  zone  of  weakness  above  referred  to,  but  except  in  one  instance 
at  Leonora — "The  Savanah  Lode" — gold  has  taken  no  part  in. 
their  mineralisation. 

Specimens  can  be  taken  from  the  same  outcrop  of  white  quartz, 
of  a  banded  quartz,  and  of  a  dark  blue  or  grey  compact  variety 

*  Lennonville,  Mt.  Magnet,  and  Boogardie,  Bulletin  of  the  Geological  Survey  of  W.A., 
No.  8,  pp.  16,  17 ;  C.  G.  Gibson.    Perth  :  By  Authority,  1903. 
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having  in  a  hand- specimen  the  appearance  of  a  felsite ;  under  the 
microscope,  however,  slices  from  specimens  [5101,  5102,  5222]*  appear 
wholly  as  minutely  crystalline  quartz,  containing  a  little  iron  oxide  ; 
the  different  appearance  being  due  to  the  arrangement  of  the  latter 
in  bands,  or  in  the  blue  grey  variety  to  a  more  minute  quartz 
mosaic  and  a  more  even  arrangement  of  the  iron. 

The  massive  and  foliated  greenstone  occupies,  roughly 
speaking,  the  centre  of  the  greenstone  belt,  being  much  more 
prominent  at  the  northern  end  than  at  the  southern  end  of  the 
field,  and  an  examination  of  the  outcrops  for  specimens,  which 
might  serve  as  a  guide  to  the  original  nature  of  the  rock,  does  n©t 
furnish  satisfactory  evidence,  since  in  almost  evei'y  instance  the  rock 
is  too  decomposed  for  microscopic  examination. 

The  best  preserved  specimen  [5088]*  consists  of  decomposed 
hornblende  with  plagioclase,  and  has  been  essentially  a  hornblende 
rock,  while  in  sections  of  the  others,  which  are  all  more  or  less 
crushed,  the  ferro-magnesian  mineral  shows  complete  conversion 
into  chlorite ;  and  the  rock  slices  under  the  microscope  are  similar 
in  appearance  to  those  cut  from  specimens  of  the  greenstones 
occurrmg  at  Coolgardie  and  Kalgoorlie,  which  have  already  been 
described  in  detail,  f 

One  specimen  only  need  be  referred  to  [5093] >  which  is  in  a 
very  fresh  condition,  the  rock  being  a  diabase  consisting  of 
ophitically-arranged  plagioclase  and  augite.  I  think  it  probable, 
however,  that  this  rock  is  of  later  age  than  the  basic  rocks  else- 
where. The  specimen  was  taken  from  an  outcrop  of  large  round 
boulders  occurring  in  an  area  of  greenstone  near  the  junction  of 
the  telegraph  lines  to  the  north-east  of  Leonora,  and  the  outcrop 
itself  occurs  on  a  flat,  and  is  surrounded  by  superficial  deposits  ; 
but  the  remainder  of  the  area,  of  which  an  examination  is  possible, 
consists  of  a  rock  similar  to  that  occurring  elsewhere. 

The  Granitic  Rocks. 

The  existence  of  natural  boundaries,  as  well  as  the  considera- 
tions already  referred  to  with  regard  to  the  greenstones,  renders  it 
advisable  to  similarly  separate  the  granitic  rocks  into  subdivisions 
of  massive  or  foliated  and  com|)letely  schistose,  though  rocks  are 
found  grading  from  one  type  to  the  other. 

The  massive  and  crushed  rock  in  which  the  original  granitic 
structure  can  be  recognised  lies  on  the  west,  forming  as  it  were  a 
buttress,  against  which  has  been  thrust  the  more  schistose  country 
to  the  east.  Mount  Leonora,  with  an  elevation  of  250  feet,  forms  a 
striking  example  of  an  intermediate  stage  of  crushing  and  alteration 
(Plate  IIL),  the  rock  having  assumed  a  laminated  form  due  to  the 
pressure  and  weathering  into  large,  more  or  less,  rectangular  blocks. 
Other  small  areas  occur  to  the  north  and  south,  and  appear— the 

The  figures  Jin  heavy  type  [5038]  throughout  th  j  report  refer  to  the  numbers  of  the 
spejimens  as  entered  in  the  Departmental  Collection  Kegister. 

t  Notes  from  the  Departmental  Laboratory,  Ueolos^ical  Survey  of  W.A.,  Bulletin  No.  6 
pp.  62,  63.   E.S.Simpson.    Perth:  By  Authority,  1902. 
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southernmost  one,  at  least — to  be  completely  included  in  the 
greenstone ;  but  owing  to  the  general  leaching  and  alteration  which 
has  taken  place,  it  is  difficult  to  determine  this  point  with  certainty. 
The  relation  of  these  rocks  to  the  greenstones  has  already  been 
referred  to  on  page  17. 

Outcrops  to  the  west  are  few,  but  the  specimens  collected  show 
the  predominating  rock  to  be  a  gneissic  granite;  and  the  ferro- 
magnesian  mineral,  of  which  it  appears  to  contain  in  some  cases 
very  little,  was  no  doubt  chiefly  a  dark  mica. 

The  area  to  the  east  is  distinguished  from  that  to  the  west  by 
the  original  form  being  in  no  case  recognisable,  and  also  by  the 
extent  to  which  the  rocks  have  been  effected  by  the  agencies  of 
decomposition.  The  result  appears  to  be  general,  but  theie  is  a 
zone  within  the  formation  in  which  the  process  has  continued  to  a 
very  great  depth.  The  original  rock  comprising  this  zone  consisted, 
in  its  metamorphosed  form,  of  a  white  fine-grained  micaceous  schist, 
and  no  doubt  several  varieties  of  granitic  rocks  occurred  in  the  area  ; 
but  the  chief  development  has  been  that  of  a  porphyry. 

Sections  ISTos.  410,  411,  of  specimens  [5096]  and  [5097]  show 
■under  the  microscope  a  minutely  crystalline  base  with  porphyritic 
quartz,  No.  411  showing  both  porphyritic  quartz  and  felspar — a 
quartz  felspar  porphyry.  As  far,  however,  as  any  evidence  of  relative 
geological  age  is  concerned,  these  schists  must  be  classed  with  the 
granites. 

The  following  table  gives  a  series  of  analyses  made  in  the 
Survey  Laboratory,  under  the  direction  of  the  Mineralogist  and 
Assayer,  of  different  varieties  of  the  rocks  referred  to  above : — 


Tahle  of  Analyses  of  Bocks  from  Leonora  District. 


G.S.M. 

G.S.M. 

G.S.M. 

G.S.M. 

G.S.M. 

G.S.M. 

5,089 

5,088 

5,037 

5,086 

5,099 

5,084 

SiO„  

47-70 

50-98 

4217 

53  09 

76-22 

76-71 

CO.;  

1-35 

Nil 

6-70 

6-33 

Nil 

TiO,  

•52 

•79 

•55 

•98 

•86 

'-66 

H^O  (Comb.) 

6-62 

1^08 

2-97 

•56 

3^72 

-24 

JSTa.O 

•43 

409 

•45 

8  09 

•08 

-07 

K^O  

•38 

•10 

•26 

•03 

201 

-11 

MgO  

2249 

4-70 

24-71 

3-36 

•70 

•06 

CaO  

•69 

9^70 

4^06 

516 

•66 

•56 

MnO  

1-38 

125 

•55 

Trace 

FeO  

7-33 

8^35 

8-18 

1-73 

Fe,03 

1-60 

•87 

4-36 

352 

170 

Al,03 

9^99 

17^09 

929 

1603 

12-55 

20-08 

Fe   

•09 

•]3 

•12 

S   

•10 

•15 

•14 

Ho_0  (-Ryg.) 

•21 

•05 

•02 

•05 

•32 

•21 

100^69 

9924 

100-19 

100-03 

100-64 

100-40 

Sp.  Gr. 

2-08 

295 

2^85 

2-73 

2-47 

2-81 

20 


5089.— Schistose  Greenstone  (talcose).  Tower  Hill  Lease  No.  4387,  Analyst, 
C.  C.  Williams. 

5088. — Massive  Greenstone.    Tower  Hill  Lease  No.  4387.    Analyst,  C.  C. 
Williams. 

5087.— Schistose  Greenstone  (chloritic).  Tower  Hill  Lease  No.  4390.  Analyst, 
C.  C.  Williams. 

5086. — Altered  Greenstone.     Half-a-mile  East  of  Monnt  George.  Analyst, 
C.  C.  Williams. 

5099. — Massive  Greenstone.    Quarter  of  a  mile  north  of  Pride  of  Leonora 
mine.    Analyst,  C.  C.  Williams. 

5084. — Crushed  Granite.    Near  Trigonometrical  Station,  Leonora.  Analyst, 
C.  C.  Williams. 

Distribution  and  Character  of  the  Ore  Deposits. 

With  the  system  of  mapping  adopted,  the  ore  deposits  cod- 
veniently  fall  into  four  classes,  according  to  the  rocks  in  which  they 
occur,  but  there  is  similarity  throughout  in  a  lenticular  habit,  and 
particularly  in  the  tendency  to  follow  the  planes  of  foliation  of  the 
containing  rocks.  The  term  "  bedded-vein,"  however,  is  in  no  way 
applicable. 

In  the  granitic  rocks  to  the  west  there  is  only  one  representa- 
tive in  the  "Trump"  mine;  while  at  the  junction  of  these  rocks 
with  the  greenstones,  where  the  remarkable  masses  of  quartz 
("Quartz  Blows")  have  been  develoj^ed  (Plate  IV.),  "the  Forrest" 
and  "  Tower  Hill "  deposits  alone  are  auriferous,  the  latter  being  of 
very  great  size. 

The  "Leonora  G-old  Blocks,"  "  Sons  of  Gwalia,"  and  "  Gwalia 
South,"  with  numerous  other  smaller  occurrences,  are  examples  of 
lodes  and  reefs  wholly  in  the  greenstone ;  while  the  "  Lady  Lena," 
"Ironstone"  (Pride  of  Leonora),  and  "  Sons  of  Australia  "  (Camel 
leases),  are  deposits  in  the  granite  schists. 

There  is  a  great  variation  in  the  thickness  of  the  reefs,  which 
in  every  case  consist  essentially  of  quartz  :  with,  in  the  unoxidised 
portions,  both  iron  and  copper  pyrites  as  associated  minerals,  the 
latter  being  regarded  by  prospectors  as  an  indication  of  richer  stone. 

So  far  as  their  permanence  at  a  depth  is  concerned,  the 
workings,  as  a  rule,  have  been  entirely  confined  to  the  oxidised 
zone  above  water  level ;  but  from  the  information  available,  there 
is  no  reason  to  anticipate  any  failing  in  this  respect,  and  in  the 
Sons  of  Gwalia — a  somewhat  isolated  occurrence  in  this  district, 
however — development  is  being  satisfactorily  carried  on  at  a  depth 
of  over  1,000  feet. 

Of  alluvial  deposits,  there  are  at  most  only  two  examples — that 
known  as  the  "  Specking  Patch,"  at  the  north-eastern  corner  of  the 
map,  and  a  small  area  close  to  the  Forrest  mine.  With  regard  to» 
the  former,  where  the  workings  extend  over  30  acres,  there  is  very 
little  information  obtainable,  except  that  a  good  deal  of  alluvial  gold 
was  obtained,  the  largest  piece  being  a  nugget  of  32ozs. 
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A  great  number  of  shafts  were  sunk  through  the  superficial 
deposit  just  to  the  nortii  of  the  Forrest  mine,  and  it  appears  that 
several  of  these  with  the  most  easterly  situation  "  bottomed"  on  a 
deposit  precisely  similar  to  the  "pug"  obtained  in  the  so-called  deep 
lead  at  Kanowna.* 

This  material  was  somev/hat  stratified  in  appearance,  and  in 
some  places  the  joint  surfaces  showed  films  of  gold,  which  I  have  no 
doubt  was  of  secondary  origin  aud  derived  from  the  northerly 
extension  of  the  Forrest  reef. 

The  Mines. 


The  Trump  Mine. 


Lease. 

Total  Ore. 

Total  Gold.t 

Average 
Grade. 

Nos.  263c,  482c   

tons. 

11,989-35 

ozs. 

11,296*28 

ozs. 

•94 

t  To  end  of  1903, 


The  leases  are  situated  three  miles  north-west  of  Leonora, 
adjacent  to  the  Lawlers  Road  on  the  western  side,  and  the  discovery 
of  gold  thereon,  one  of  the  first  finds  in  the  district,  was  made  by 
Messrs.  Collins,  Armstrong,  and  Roach,  in  1896.  Some  remarkably 
rich  ore  was  obtained  near  the  surface,  the  first  parcels  being 
crushed  at  Menzies,  and  a  syndicate,  comprising  most  ot  the 
original  ]>rospectors,  at  present  own  the  property. 

The  deposit  is  interesting,  both  from  its  form  and  position,  as 
it  is  the  only  payable  one  which  has  so  far  been  found  to  the  west 
of  the  GTreenstone. 

The  strike  of  the  outcropping  portion  of  the  vein  is  66  degrees 
east  of  north,  and  the  average  dip  about  12  degrees  to  the  south ; 
but  farther  from  the  surface,  just  above  the  water  level,  there  is 
evidence  of  a  steeper  dip. 

The  prominent  feature  in  the  mine  consists  of  a  main  quartz 
vein  following  the  planes  of  foliation  of  the  crushed  granitic  rock, 
which  has  been  squeezed  up,  and  a  system  of  joints  develo]^)ed  in  the 
form  of  an  anticline.  Though  the  deposit  generally  follows  one  of  the 
main  partings  of  the  rock,  occasionally  a  portion  has  taken  an 
upward  course  and  finally  followed  a  parallel  parting  above,  so  that 
the  workings  are  very  irregular,  and  it  is  difficult,  without  the  aid 
of  a  plan,  to  trace  its  general  course. 

An  outcrop  is  visible  for  a  short  distance  to  the  east,  but  no 
trace  of  the  reef  could  ever  be  found  near  the  surface  to  the  west  of 
the  main  underlay  shaft. 

*Eeport  on  the  so-called  deep  lead  at  Kanowna,  Bulletin  No.  3  of  the  Geological  Suryey 
of  W.A.,  pp,  31,  32.    T.  Blatchford.    Perth  :  By  Authority.  1899. 
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The  reason  for  this  is  evident  on  an  examination  of  the  work- 
ings, which  also  leads  to  the  conclusion  that  the  V(?in  is  in  the  form 
of  a  saddle,  the  axis  of  which  has  an  east  and  west  direction,  and  a 
slight  dip  to  the  west.  At  250  feet,  in  the  shaft,  a  long  drive  to  the 
west,  beginning  with  a  slight  upward  incline,  follows  the  vein, 
which  at  first  had  a  southerly  dip,  but  becoming  quite  flat  and  then 
assuming  a  northerly  dip,  there  is  a  considerable  fall  to  the  end  of 
the  drive  ;  which  has  thus  passed  over  the  cap  of  the  saddle  about 
30  feet  below  the  surface  (Fig.  2) . 


Tig.  2. 


SECTION    OF  REEF   ABOUT   2/2    CHAINS  S.W.  Of  MAIN  SHAFT.  TRUMP MrNt 


The  anticlinal  tendency  can  be  well  seen  on  examining  the 
rocks  near  the  working  shaft,  and  in  an  old  shaft  just  to  the  north 
the  reef  appears  to  have  been  cut  at  a  depth  of  23  feet,  lying  in  an 
almost  horizontal  position  (Fig.  3). 

Fig.  3. 


SECTION      Of     REEF    AT  MAIN    SHAFT TRUMP  MINE 


As  well  as  these  indications  pointing  to  the  existence  of  a 
northern  leg,  the  formation  of  the  deposit  in  a  fissure,  which  owes 
its  shape  to  the  contortions  which  the  gneissic  rocks  have  under- 
gone, suggests  the  possibility  of  an  arrangement  similar  to  that  of 
the  ore  bodies  in  true  saddle  reefs.  Prospecting  operations,  so  far, 
have  been  chiefly  directed  towards  testing  the  continuation  ta 
the  south  of  the  main  vein  already  worked. 

In  this  respect  it  may  be  mentioned  that  a  water  shaft  about 
200  feet  south  of  the  outcrop,  after  passing  through  the  main  vein 
at  14  feet,  cut  at  50  feet  a  small  gold-bearing  vein  apparently 
dipping  in  the  same  direction  and  at  a  greater  angle  (65°).  In 
addition  to  shafts,  three  diamond  drill  bores  were  put  down  at  a 
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Plate  V. 
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mean  distance  of  about  15  chains  to  the  south,  but  the  particulars 
and  results  regarding  them  are  only  known  to  Messrs.  Bewick, 
Moreing,  &  Co.,  by  whom  the  work  was  undertaken. 

Besides  those  following  the  foliation  of  the  rock,  there  is  a 
system  of  vertical  or  highly  inclined  veins,  with  a  similar  east  and 
west  strike ;  but  apparently  they  do  not  carry  payable  gold,  as  they 
have  in  no  case  been  removed. 

Work  has  been  carried  on  from  an  underlay  shaft  following 
the  deposit  for  400  feet,  and  at  240  feet  the  main  vein  is  divided 
by  a  "  horse  "  of  less  crushed  granite  ;  the  lower  arm  having  been 
followed  and  worked.  Levels  have  been  driven  to  the  east  at  dis- 
tances of  100  feet,  250  feet,  and  300  feet,  and  to  the  west  at  100 
feet,  250  feet,  and  270  feet,  the  bulk  of  the  stoping  being  on  the 
east.  Development  work,  however,  is  now  chiefly  on  the  western 
side  of  the  shaft,  and  has,  up  to  the  present,  been  entirely  confined 
to  the  portion  of  the  deposit  above  water  level. 

The  main  quartz  vein,  which  is  sometimes  several  feet  in  thick- 
ness, is  flanked  by  smaller  strings  and  veins,  and  the  ore  obtained 
contains  a  good  deal  of  decomposed  rock,  which  carries  gold,  pro- 
bably in  the  filling  of  the  joints.  This  associated  rock  has  a 
noticeably  bad  effect  on  amalgamation,  and  an  examination  by  the 
Departmental  Mineralogist  of  a  sample  of  the  ore  [6232],  taken  from 
the  battery  floor,  showed  it  to  contain,  in  addition  to  the  ordinary 
constituents  of  a  granite,  the  minerals  pyromorphite  (phosphate  of 
lead)  and  mimetite  (arsenate  of  lead)  ;  to  which,  as  well  as  the 
large  proportion  of  kaolin  present,  the  interference  with  the  process 
is  due. 

The  Tower  Hill. 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  218c,  219c   

tons. 

3,597 

ozs. 

1,19-405 

ozs. 

033 

*To  end  of  1903. 


The  Leases,  which  were  taken  up  early  in  1897  by  a  prospector 
named  Breen,  are  situated  one  and  a-quarter  miles  south  of 
Leonora,  just  to  the  west  of  the  railway  line,  and  are  at  present 
the  property  of  the  "  Octagon  Explorers,  Ltd.,"  by  whom  nearly  the 
whole  of  the  prospecting  work  has  been  done. 

There  are  several  remarkable  features  about  the  deposit,  which 
forms  the  best  example  of  the  occasionally  auriferous  nature  of  the 
quartz  masses  in  the  district. 

A  reference  to  the  map  will  show  the  position  of  the  principal 
quartz  bodies.  They  are  generally  in  the  greenstone  schists  almost 
at  their  contact  with  the  granite,  but  instances  occur  in  which  they 
are  situated  wholly  in  the  latter  roeks. 
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Throughout  them  all  there  seems  to  be  a  strong  tendency  to  a 
lens-shaped  plan,  but  there  is  not  much  information,  to  a  greater 
depth  than  500  feet,  bearing  on  the  question  of  their  form  in  a 
vertical  section. 

All  in  the  vicinity  of  Tower  Hill  are  said  to  carry  gold,  but  the 
operations  of  the  syndicate  have  been  chiefly  confined  to  those  at 
the  north  end,  which  are  so  closely  associated  as  almost  to  form  one 
continuous  deposit,  with  an  average  strike  in  a  north  and  south  direc- 
tion and  a  dip  to  the  East  of  45  degrees,  similar  to  that  of  the  schists. 

Fig.  1,  Plate  VII.,  shows  the  position  and  the  relation  to  the 
granite  and  greenstone  of  the  deposit  worked  by  the  Tower  Hill 
Company,  which  is  by  far  the  largest  of  any,  and  attains  a  width  of 
80  feet  measured  horizontally  in  the  deepest  crosscut. 

The  whole  width,  moreover,  is  composed  of  white  quartz,  which 
shows  signs  of  crushing,  and  consists  of  a  series  of  more  or  less 
solid  portions  running  in  distinct  bands,  with  the  space  between 
filled  with  a  more  broken  variety,  there  being  a  rough  system  of 
parting  planes,  along  which  it  is  broken  down  in  blocks.   (Plate  V.) 

There  is  scarcely,  if  any,  associated  rock,  except  at  the  outside 
near  the  hanging  wall,  where  thin  laminae  of  schist  are  found  in  the 
quartz,  some  of  the  surfaces  showing  signs  of  slikensiding  and  thin 
scales  of  gold. 

Some  of  the  quartz  lenses  or  "  blows  "  contain  areas  of  quartz 
and  dolomite,  the  latter  being  ferriferous,  which  gives  it  a  red 
colour  ;  and  there  are  also  traces  of  copper  carbonates,  though  not 
in  the  main  deposit,  where  the  whole  of  the  gold  is  in  an  amalgam- 
able  form. 

The  first  work  of  the  prospectors  was  a  large  open  cut,  but 
subsequently  shafts  were  put  down  to  about  75  feet  (water  level), 
and  the  quartz  explored  by  a  system  of  drives.  (Fig.  3,  Plate  YII.) 

The  quantity  and  value  of  the  ore  obtained  have  already  been 
stated ;  but  as  regards  the  distribution  of  the  gold  in  the  deposit, 
the  question  is  a  difficult  one  to  decide.  Some  information  relative 
to  its  continuance  has  been  obtained  by  a  bore  put  down  on  the 
eastern  side,  which  cut  the  hanging  wall  of  the  quartz  at  a  depth  of 
366  feet  6  inches,  and  passed  through  the  footwall  at  501  feet 
6  inches. 

It  appears  that  at  this  point  the  gold  was  not  evenly  dis- 
tributed, but  chiefly  occupied  more  or  less  definite  positions  in  the 
upper  half  and  lower  half  of  the  quartz  body.  Further  than  this 
there  is  no  evidence  bearing  on  the  question. 

A  reference  to  the  map  will  indicate  the  numerous  other  quartz 
masses,  the  only  similar  deposit  of  importance  being  that  known  a& 
the  Forrest. 
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The  Foerest. 


{Leonora  Main  Reefs.) 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  210c,  253c   

tons. 

843 

ozs. 

l,297-58t 

ozs. 

1-46 

•  To  end  of  1903.        f  Includes  66*25  ounces  from  specimens. 


The  leases  are  situated  two  miles  north-west  of  Leonora,  and 
about  a  quarter  of  a  mile  west  of  the  Lawlers  road. 

The  reef  was  discovered  by  Messrs.  Smith  and  others  during 
1896,  and  these  ori^^inal  prospectors  obtained  most  of  the  gold 
which  the  mine  has  yielded ;  the  ore  being  crushed  at  the  North 
Star  battery,  Mount  Malcolm.  They  worked  to  a  depth  of  about 
60  feet,  when  the  rather  large  supply  of  water  put  an  end  to  their 
operations.  The  property  then  passed  into  the  possession  of  a 
Perth  Syndicate,  finally  the  Leonora  Main  Reefs  Company. 

The  deposit  which  has  also  a  north  and  south  course,  but  is 
almost  vertical  or  with  a  slight  tendency  to  a  westerly  dip,  is  of 
similar  type  to  that  of  the  Tower  Hill,  though  rather  more  of  the 
nature  of  a  large  quartz  reef." 

It  occurs  in  the  same  manner  almost  at  the  junction  of  the 
greenstones  and  granitic  rocks  ;  in  fact,  passes  from  one  to  the  other, 
the  reef  at  the  south  end  being  wholly  in  the  granite ;  while  in  the 
vicinity  of  the  workings  in  the  greenstone,  and  in  some  places 
follows  the  junction. 

In  addition  to  a  large  reef  more  or  less  centrally  situated,  there 
are  others  of  smaller  size  and  what  would  seem  to  be  detached 
masses ;  but  satisfactory  information  with  regard  to  the  form  and 
extent  of  the  deposit  cannot  be  obtained  in  the  old  workings, 
where  the  rocks  are  much  broken  and  decomposed. 

The  present  owners  found  it  necessary  to  sink  a  new  vertical 
shaft  at  the  north  end  and  just  to  the  west  of  the  outcrop,  but 
owing  to  a  temporary  cessation  of  operations  the  water  was 
allowed  to  accumulate,  and  the  new  workings  were  inaccessible. 
(Plate  VI.) 

From  the  bottom  of  this  shaft,  which  was  sunk  to  155  feet, 
the  reef  was  intersected  by  a  crosscut  27  feet  east,  and  has  been 
explored  by  drives  to  a  small  extent  at  that  level.  When  sinking 
was  discontinued,  the  shaft  was  still  in  the  greenstone  schists. 

In  the  early  stages  of  the  mine  some  remarkable  specimens  of 
gold  in  quartz  were  obtained,  especially  from  Lease  210c,  and 
these  were  secured  by  the  West  Australian  Grovernment  for  the 
Paris  Exhibition. 
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Besides  ordinary  white  quartz,  the  ore  obtained  has  contained 
a  considerable  proportion  of  quartz  associated  with  asboHte  (an 
oxide  of  manganese  containing  several  per  cent,  of  cobalt),  to  which 
in  some  portions  a  prevailing  black  colour  is  due. 


The  Sons  of  G-walia. 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  190c,  207c,  353c 

tons. 

389,081 

ozs. 

299,22607 

ozs. 

076 

♦  To  end  of  1903. 


The  leases  are  situated  2j  miles  south  of  Leonora,  and  the 
original  prospectors  were  Messrs.  White,  Glen  denning,  and  Carlson. 
The  official  record  contains  an  entry  of  lease  190c,  which  includes 
the  outcrop,  having  been  applied  for  on  the  2nd  June,  1896. 

Development  of  the  property  has  steadily  proceeded  since  its 
purchase  by  Mr.  G.  W.  Hall,  in  November  of  the  same  year,  and 
the  present  ownership  is  registered  under  the  title  of  the  "  Sons  of 
Gwalia,  Ltd." 

The  deposit  is  by  far  the  most  important  of  those  situated  in 
the  Greenstone,  and  apart  from  its  size  has  many  distinctive 
features  which  separate  it  from  others  in  the  district ;  not  so  much 
as  regards  morphological  characteristics  as  internal  structui'e  and 
mode  of  formation.  It  falls  into  the  class  which  Mr.  A.  Gibb 
Maitland  has  described f  as  "impregnations  in  zones  of  rock," 
which,  he  says,  "  form  the  most  interesting  and  possibly  the  most 
important  source  of  the  precious  metal  in  Western  Australia." 
Further,  "  that  they  are  merely  portions  of  a  large  mass  of  rock, 
which  in  consequence  of  dynamical  agencies  has  permitted  the  free 
circulation  and  deposition  from  mineral  solutions  ;  and  they  are 
characterised  by  having  no  well-defined  walls,  the  limit  of  the 
deposit  being  determined  by  the  decrease  in  the  assay  value  of  the 
rock  to  a  point  at  which  it  ceases  to  pay  the  expenses  of  working. 
They  are  generally  known  in  this  country  as  "  lode  formations,"  and 
will  herein  be  referred  to  exclusively  as  "lodes"  in  contradistinc- 
tion to  the  terms  reef  and  vein  used  in  other  cases." 

The  Sons  of  Gwalia  lode,  the  course  of  which  is  16  degrees 
east  of  north  and  the  mean  easterly  dip  45  degrees,  occurs  entirely 
in  the  greenstone  schists  ;  and  is  made  up  of  numerous  mineralised 
quartz  veins  of  varying  size  and  of  distinctly  lenticular  shape. 

These  quartz  veins  have  been  developed  over  a  zone  of  con- 
siderable width,  the  rock  itself  being  also  impregnated  with  minerals 

t  Mineral  Wealth  of  W.A.,  Bulletin  No.  -t  of  the  Geological  Survey  of  "W.A.,  pp. 
26,  27.    A.  Gibb  Maitland.   Perth  :  By  Authority,  1900. 
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containing  gold  ;  but  the  actual  lateral  extent  of  the  lode  formation, 
except  on  the  east  where  it  is  limited  by  a  tabular  mass  of  less 
crushed  rock,  cannot  be  accurately  defined. 

Mining,  however,  has  been  entirely  confined  within  the  forma- 
tion to  three  "  shoots "  of  payable  ore ;  of  such  size  and  in  such 
position  as  to  be  workable  by  a  separate  system  of  stopes ;  and  in 
each  of  which  the  mineralised  veins  are  so  closely  associated  as  to 
form  more  or  less  parallel  ore  bodies  of  compact  quartz. 

These  shoots  of  ore  are  generally  known  as  the  "  A  "  or  "  Main 
Lode,"  the  "  B,"  or  "Eastern  Lode,"  and  the  "Western  Vein"  a 
small  parallel  shoot  which  has  appeared  on  the  west  of  the  "A" 
shoot,  with  some  persistence,  and  has  been  mined  in  places  as  far  as 
the  No.  8  level.    (Fig.  4,  Plate  VII.) 

Each  zone  of  highest  value  within  the  shoots,  composed  of  an 
aggregate  of  the  quartz  veins,  appears  itself  to  have  assumed  some- 
what of  a  lenticular  form  ;  having  a  core  or  lens  of  more  highly 
mineralised  quart  zose  material  from  one  to  two  feet  in  thickness, 
and  extending  laterally  from  20  feet  to  60  feet — a  "lens  of  ore." 

A  number  of  these  lenses  connected  by  a  chain  of  values  follow 
-each  other  roughly  in  the  same  plane,  and  together  with  the 
impregnated  formation  containing  them,  giving  a  total  stoping  width 
which  has  varied  from  6  feet  to  30  feet,  have  made  up  the  ore 
bodies  of  the  mine. 

Owing  to  their  development,  however,  to  a  greater  or  less  extent 
throughout  the  whole  of  the  lode,  and  the  fact,  moreover,  that  a 
certain  series  of  them  only  carry  the  payable  values,  the  actual 
course  of  the  shoot  can  only  be  followed  by  an  elaborate  and  careful 
system  of  sampling. 

The  "  B  "  or  eastern  shoot  was  of  greatest  importance  in  the  upper 
levels  ;  and  as  regards  its  horizontal  extent,  though  its  northern  end 
may  have  been  reached,  both  its  limit  of  depth  and  southern  extent 
are  still  uncertain.  Until  quite  recently  it  had  only  been  found  on 
the  one  side  of  the  shaft  and  explored  to  the  Nos.  6  and  7  level. 
•Compare  figs.  1,  5,  and  4,  Plate  VII. ;  but  I  believe  the  position  has 
recently  been  located  elsewhere. 

The  westerly  shoot  has  only  been  worked  here  and  there  in  the 
upper  levels,  and  would  seem  to  be  more  of  the  nature  of  an  off- 
shoot making  its  appearance  at  a  greater  depth  in  the  form  of  a 
"  footwall  vein"  of  the  "A"  shoot,  which  in  such  places  attains  a 
very  great  width. 

The  "  A  "  or  main  shoot  forms  the  most  prominent  feature  of 
the  mine,  and  is  that  on  which  attention  is  now  being  chiefly 
centred.  In  the  upper  levels  it  was  worked  on  both  sides  of  the 
shaft,  and  is  now  being  worked  on  the  southern  side  at  the  deepest 
level  in  the  mine.  No.  12. 

The  extent  of  the  workings  on  this  ore  body  has  brought  to 
light  several  characteristics  which  may  also  be  appropriate  to  the 
others,  particularly  the  southerly  progression  of  values. 
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As  a  greater  depth  was  reached  the  shoot  was  found  to  have  a 
decided  trend  to  the  south,  and  the  northern  end,  advancing  at  the 
rate  of  about  60  feet  per  "  level,"  passed  to  the  south  of  the  shaft 
at  about  the  No.  6  level,  a  habit  which  has  been  most  consistent, 
(Fig.  4.) 

Fig.  4, 


PUN  SHEWING  SOUTHERLY  TREND  OF  MAIN  ORE  SHOOT.  SONS  OF  GWALIA  . 

In  the  annual  report  of  the  directors  of  the  company  for  1902,. 
the  ore  reserves  in  this  shoot  are  given  at  133,417  tons,  and  in  the 
''B"  shoot  9,071  tons,  a  total  of  142,488 ;  which,  in  June,  1903, 
had  been  increased  to  188,623  tons,  of  average  grade. 

The  deposit  is  worked  from  a  main  inclined  shaft  by  means  of 
levels  driven  roughly  at  intervals  of  100  feet,  the  lowest  at  present 
being  the  No.  12,  at  a  vertical  depth  of  1,056  feet. 

The  upper  portion  of  the  shaft  approximately  followed  the 
main  shoot,  but  owing  to  the  somewhat  flatter  dip  at  a  greater 
depth  that  ore  body  is  now  considerably  to  the  east ;  and  a  main 
crosscut  from  the  shaft  is  necessary  to  intercept  it.  The  crosscuts 
are  continued  east  until  what  is  termed  an  "  indicator  vein  "  is  met 
with — a  small  vein  or  string  of  quartz  containing  values,  and 
apparently  connected  with  the  main  shoot — and  this  is  followed 
towards  the  south  until  the  drive  is  carried  into  the  main  ore  lens. 

In  order  to  save  driving  in  the  three  lower  levels  a  south- 
easterly direction  has  been  given  to  the  main  crosscuts  immediately 
on  leaving  the  shaft. 

The  upper  levels  have  been  driven  to  the  apparent  limits  of  the 
ore,  both  to  the  north  and  south,  but  no  very  extended  prospecting- 
appears  to  have  been  done  in  search  of  an  extension  of  the  deposit, 
or  the  existence  of  another  shoot,  which,  towards  the  north,  is  still 
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a  matter  of  conjecture,  though  some  light  is  afforded  on  the  question 
of  an  extension  of  the  lode  southwards  by  an  examination  of  the 
workings  of  the  Gwalia  South  Mine.    (Fig.  2,  Plate  VII.) 

What  appears  without  doubt  to  be  a  continuation  of  the  Sons 
of  Grwalia  lode  is  being  worked  at  a  depth  of  about  187  feet ;  which 
would  be  at  a  level  between  the  No.  2  and  No.  3  in  the  Sons  of 
Gwalia  mine.  At  this  point  the  shoot  is  considerably  farther  west 
than  would  have  been  expected,  and  has,  moreover,  assumed  a  course 
somewhat  more  east  of  north.  There  is  also  another  small  shoot 
about  80  or  90  feet  east,  the  course  of  which,  as  far  as  can  be  judged 
from  the  workings,  trends  even  more  to  the  eastward ;  and  if  it 
continued  thus  would  pass  at  this  level  into  leases  880c  and  353c. 
The  ore  bodies  can  only  be  examined  in  one  place,  however,  and 
the  surface  is  covered  by  the  tailings  dump  and  slimes  pits. 
(Plate  VIII.) 

The  ore,  even  in  the  most  quartzose  portions,  has  a  crushed 
appearance,  and  portions  of  it  separate  along  parting  planes  in 
which  are  thin  laminae  of  chloritic  schistose  material,  often  showing 
thin  gold  on  the  surfaces.  An  examination  of  samples  by  Mr.  E. 
S.  Simpson,  the  Departmental  Mineralogist,  has  shown  that  in 
addition  to  tbe  predominating  quartz  and  pyrites,  calcite  chlorite 
muscovite  and  acicular  tourmaline  are  present  as  associated 
minerals. 

When  passed  through  the  mill,  the  resulting  pulp  from  which 
about  65*  per  cent,  of  the  gold  is  obtained  by  amalgamation,  con- 
tains 53*  per  cent,  of  sands,  45*  per  cent,  of  slimes,  and  2*  per 
cent,  of  concentrates.  The  concentrates  are  reserved  for  separate 
treatment. 

The  sands  and  slimes,  after  leaving  the  concentrators,  are 
elevated  to  spitzkasten,  which  returns  to  the  machines  a  certain 
per  cent,  of  coarse  sands  and  concentrates ;  the  remainder  passing 
to  the  collecting  vats,  the  slimes  through  slat-grates  to  the  settling 
dam. 

The  sands  collected  in  the  vats,  after  being  treated  with 
a  preliminary  wash,  are  dumped  into  other  vats  beneath,  and 
given  appropriate  cyanide  treatment.  The  concentrates  collected 
from  the  tables  are  ground  in  wheeler  pans,  and  pass  thence  to 
agitators,  when,  after  filter-pressing  the  resulting  product  of 
agitation  with  cyanide  solution,  a  good  extraction  is  said  to  be 
obtained,  or,  summing  the  various  processes,  a  total  extraction  of 
85*  per  cent. 

The  ore  is  mined  and  thus  dealt  with  by  50  stamps,  with  a 
duty  of  5  5  tons,  and  at  a  cost  to  the  company  of  £1  Os.  7d.*  per 
ton. 


*  Figures  supplied  by  manager,  August,  1903. 


30 


The  Eastern 


(Gwalia  South). 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

No.  198c   

tons. 

302 

ozs. 

36317 

ozs. 

1-20 

*  To  end  of  1903. 


The  lease  is  situated  immediately  to  the  south  of  the  Sons  of 
Gwalia,  No.  190c,  and  adjoining  it. 

The  outcrop  was  discovered  shortly  after  the  Sons  of  Gwalia 
by  a  prospector  named  Duffil,  and  a  lease  taken  up,  which,  however, 
was  chiefly  under  exemption  or  only  worked  intermittently  until 
the  end  of  1902,  when  the  present  company  was  formed  in  Mel- 
bourne. 

The  deposit  is  situated  in  the  schists,  in  a  precisely  similar 
manner  to  the  Sons  of  Gwalia,  of  which,  as  already  explained,  it  is 
no  doubt  an  extension ;  and  is  limited  in  width  on  the  east  by  a 
similar  mass  of  greenstone,  also,  probably,  a  continuation  of  that 
already  mentioned. 

The  character  of  the  lode  formation  and  the  ore  are  also 
identical,  the  latter  being  sent  for  treatment  at  the  public  battery. 

The  development  work  on  the  lode  amounts  to  207  feet  of 
sinking,  shaft  and  winze,  and  about  116  feet  each  of  crosscutting 
and  driving,  the  deepest  level  being  at  187  feet. 

The  workings  are  situated  236  feet  from  the  boundary,  so  that, 
if  the  lode  continues  at  its  present  dip  to  the  east,  it  will,  as  a  depth 
is  reached,  pass  out  of  the  lease  into  the  Sons  of  Gwalia  Extended, 
Nos.  584  and  380,  held  by  the  Sons  of  Gwalia  Company. 

So  far,  however,  it  has  only  been  explored  at  the  northern  end 
of  the  lease,  which  is  12  chains  square. 

Farther  south,  a  considerable  amount  of  prospecting  has  been 
done  in  search  of  a  continuation  of  this  lode,  and  leases  were  taken 
up  and  shafts  sunk  for  more  than  two  miles  ;  but  no  work  has  been 
done  for  some  years,  and  it  is  difficult  to  collect  facts,  either  with 
regard  to  the  extent  of  the  operations  or  the  success  met  with. 

It  is  advisable,  however,  in  a  report  of  this  kind,  to  record  the 
information  obtained,  and  most  interest  attaches  to  the  leases  known 
as  the  "  Star  of  Gwalia  "  and  "  Star  of  Gwalia  South  "  : — 

The  Star  of  Gwalia  and  Star  of  Gwalia  South  (Leases 
Nos.  478c,  479c). 

These  leases  are  situated  half-a-mile  almost  due  south  of  the 
Sons  of  Gwalia,  and  were  taken  up  and  prospected,  I  believe,  by 
Mr.  G.  W.  Hall.    It  is  said  that,  both  by  sinking  aud  with  the  aid 
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of  diamond  drills,  the  country  was  explored  to  a  depth  of  at  least 
]  ,500  feet,  and  in  the  Star  of  G-walia  there  were  crosscuts  at  water 
level  from  the  east  to  the  west  boundary  of  the  lease,  without 
success  as  far  as  the  Gwalia  lode  was  concerned,  or  indeed  a 
payable  formation. 

What  has  no  doubt  been  the  deepest  shaft,  on  Lease  479c, 
appears  to  have  been  sunk  on  the  same  zone  of  massive  rock  met 
with  in  the  workings  to  the  east  of  the  Sons  of  Gwalia  lode,  which 
it  entered  at  a  depth  ;  and  while  it  is  not  surprising  that  the 
shallower  shafts  did  not  intercept  the  lode,  if  it  exists,  it  appears 
most  probable  that  the  deeper  eiforts  were  mis-directed  by  an 
expectation  of  finding  it  considerably  farther  east  than  might  now 
be  expected :  a  supposition  to  which  the  evidence  from  its  appear- 
ance in  the  Gwalia  South  mine  strongly  points. 

Immediately  to  the  north  of  the  Sons  of  Gwalia  there  have 
also  been  a  number  of  leases  taken  up  and  shafts  sunk  in  the 
greenstone  schists,  of  which,  however,  but  little  information  is 
obtainable. 

The  Rochester  (Lease  No.  450c). 

This  lease  is  situated  36  chains  north  of  No.  190c,  and  a  shaft 
was  sunk  by  an  Adelaide  company,  I  believe,  to  a  depth  of  300  feet, 
but  without  any  result.  It  is  now  held  by  the  Sons  of  Gwalia 
Company,  and  used  by  them  as  a  water  supply  shaft. 

North  of  the  townsite  of  Leonora  are  further  deposits  in  the 
greenstone,  some  of  which,  like  those  of  lesser  importance  to  the 
south,  are  only  worked  intermittently  or  abandoned. 


The  Savanah. 


i  Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  621c,  786c,  etc. 

tons. 

121 

ozs. 

85-98 

ozs. 

071 

To  end  of  1903. 

No.  62 Ic  and  the  original  leases,  786c,  787c  (now  voided),  are 
situated  about  75  chains  north-west  of  Leonora,  on  the  eastern  side 
of  the  Lawlers  Road. 

There  are  shallow  shafts  and  workings  for  more  than  a  mile 
along  the  line  of  reef,  but  work  has  never  been  more  than  super- 
ficial and  intermittent. 

The  deposit  occurs  in  the  greenstone  schists,  with  a  corre- 
sponding strike  of  32  degrees  west  of  north,  the  dip  of  70  degrees 
being  to  the  east.  It  is  not  very  large,  its  chief  characteristic  being 
in  the  ore,  a  highly  ferruginous  banded  quartz,  which  has  already 
been  mentioned  in  connection  with  its  relation  to  the  larger  masses 
of  similar  variety. 
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The  Great  Boston. 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

No.  54.6c   

tons. 

279 

ozs. 

113'46 

ozs. 

040 

To  end  of  1903. 

This  lease  is  situated  a  mile  north-west  of  Leonora,  on  the 
western  side  of  the  Lawlers  Road.  It  has  been  abandoned  for  some 
years,  so  that  little  information  with  regard  to  it  can  now  be 
obtained. 

There  appears  to  have  been  a  deposit  of  the  character  of  a 
"  lode  formation,"  and  some  extensive  development  work  was 
undertaken  by  Mr.  Gr.  W.  Hall,  especially  at  the  120  feet  level, 
where  some  long  crosscuts  were  put  in  ;  but  considerable  quanti- 
ties of  water  were  met  with,  and  the  gold  yield  shows  that  the 
ore  obtained  was  of  low  grade. 

The  option  held  by  Mr.  Hall  was  abandoned,  and  no  further 
work  has  since  been  done.  The  lease  is  now  held  by  the  Sons  of 
Gwalia  Company  as  a  reserve  water  area. 

The  Commonwealth. 


(Grey  Lode.) 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  954c  (711c)  (556c)  ... 

tons. 

199 

ozs. 

8560 

ozs. 

0-37 

*  To  end  of  1903. 


These  leases  and  others  have  been  taken  up  and  forfeited  at 
different  times,  enclosing  the  same  area,  but  with  corner  pegs  in 
slightly  altered  positions. 

No.  954c,  now  known  as  the  Commonwealth,  is  situated  one 
and  a- half  miles  north-west  of  Leonora,  and  the  deposit,  which 
was  one  of  the  first  worked  in  the  district,  has  received  only 
occasional  attention  from  different  prospectors. 

The  reef  is  in  the  greenstone  schists,  having  a  strike  about 
9°  west  of  north,  and  an  average  easterly  dip  of  35°.  The  quartz 
composing  it  has  a  greyish  colour,  and  varies  from  one  to  four  feet 
in  thickness,  with  a  considerable  proj^ortion  of  sulphides  even  near 
the  surface. 

An  underlay  shaft  follows  the  reef  for  about  40  feet,  in  which 
distance  it  appears  to  be  faulted  in  two  places,  and  the  eastern 
portion  dropped  about  10  feet.    There  are,  besides,  several  vertical 
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shafts  sunk  on  the  back  of  the  reef,  and  the  prospectors  working 
there  at  present  intend  to  sink  another  to  intercept  it  at  a  rather 
shallower  depth. 


The  Leonora  Gold  Blocks. 


Lease. 

Total  Ore. 

Total  Gold.* 

Average 
Grade. 

Nos.  195c,  196c   

tons. 

6,144 

ozs. 

9,74053 

ozs. 

1-68 

* 

To  end  of  1903. 

The  leases  are  situated  just  to  the  east  of  the  Lawlers  Road, 
four  miles  north-west  of  Leonora,  and  the  deposit  was  one  of  the 
first  discovered  in  the  district,  in  1896. 

Lease  195c  was  taken  up  on  the  3rd  June,  1896,  by  a  prospector 
named  McPhie,  an  employee  of  a  Perth  syndicate,  who  are  the 
present  owners  of  the  property. 

Only  one  or  two  small  pieces  of  quartz  were  found  near  the 
outcrop,  the  actual  discovery  of  which  is  attributed  to  a  black  boy 
attached  to  McPhie' s  party ;  and  the  reef  was  afterwards  located 
beneath  the  cement. 

• '  ^Two  main  reefs  have  been  opened  up,  situated  in  an  area  of 
massive  and  crushed  greenstone,  and  on  Leases  195c  and  196c 
(Fig.  5). 

Fig.  5. 


;'4 


ProspecybnsS/'a^ 

#  ^  y^n^   


PLAN    SHEWING  POSITION  OF  PRlNaPAL  REEFS  LEONORA  GOLD  BLOCKS. 

\ 

That  situated  on  Lease  195c,  originalty  known  as  the  G-reat 
Wonder,  was  worked  from  the  No.  1  underlay  shaft,  and  has  a  mean 
strike  of  about  10  degrees  south  of  east,  but  there  are  several  curves 
and  branches. 
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As  exposed  in  the  shaft,  the  deposit  consists  of  a  quartz  vein^" 
centrally  situated  in  a  zone  of  crushed  greenstone,  which  contains 
smaller  parallel  quartz  veins  ;  and  the  whole  formation,  which  dips^ 
at  55  degrees  to  the  south-west,  is  enclosed  by  almost  parallel  walls 
of  massive  greenstone. 

The  zone  of  crushed  rock,  with  a  width  in  one  part  of  the  shaft 
of  about  two  feet  and  in  many  parts  of  the  workings  considerably 
more,  is  decomposed  and  mineralised. 

The  character  of  the  reef  on  Lease  196c,  which  is  being  worked 
at  present  from  No.  2  underlay  shaft,  is  somewhat  similar,  except 
that  the  containing  rocks  are  completely  foliated.  Its  approximate 
strike  is  about  15  degrees  north  of  east,  the  dip  from  25  degrees  to 
30  degrees  to  the  south  of  east ;  the  main  quartz  vein  and  the 
accompanying  formation  have  a  payable  width  of  from  one  to  three 
feet. 

Its  form,  however,  is  very  irregular,  and  being  interfoliated 
with  the  greenstone  it  follows  the  contortions  of  the  rock,  and  not 
unfrequently  splits  up  into  two  portions,  which  for  some  distance 
follow  different  parting  planes.  Often  a  kind  of  saddle  is  formed, 
and  in  such  cases  the  upward  and  downward  legs  are  generally 
found  to  be  rich,  while  the  ridge  or  cap  is  impoverished.  When  the 
deposit  splits  in  this  manner,  it  is  sometimes  difficult  to  know  until 
some  work  has  been  done  which  is  the  branch  and  which  the  main 
vein,  as  the  former  sometimes  contain  high  values. 

Passing  through  the  woi^kings  are  two  felsite  dykes,  which  can 
be  traced  on  the  surface  with  a  parallel  course  from  the  south-east 
to  the  north-west  corner  of  the  lease,  and  have  a  width  of  from  15 
to  20  feet. 

Known  as  "white  lodes,"  they  dip  to  the  east  at  about  60 
degrees,  their  strike  being  almost  at  right  angles  to  the  direction  of 
foliation  of  the  greenstone. 

The  continuity  of  the  reef,  however,  is  not  broken,  and  at  the 
intersection  the  felsitic  rock  is  said  to  be  mineralised  and  auriferous 
for  a  small  distance  on  either  side  of  the  vein. 

Outcrops  of  similar  rock  are  to  be  seen  on  the  surface  to  the 
south  and  the  north,  but  it  is  not  jDOSsible  to  trace  them  for  any 
great  distance,  owing  to  the  prevailing  superficial  deposits.  While 
the  general  characteristics  are  those  of  a  dyke,  and  the  rock  slice  of 
the  least  decomposed  specimen  obtainable  has  the  appearance  of  a 
felsite,  the  subject  cannot  be  left  without  reference  to  the  innumer- 
able metamorphosed  varieties  of  the  greenstones  found  elsewhere, 
one  form  somewhat  similar  to  the  rock  in  question,  and  to  which  a 
connection  might  possibly  be  traced  when  further  information  is 
obtainable. 

Quite  recently  another  reef  carrying  gold  was  discovered  and  a 
lease  taken  up  just  to  the  south  of  the  Leonora  Gold  Blocks,  and 
in  addition  to  the  two  already  mentioned  there  is  another  reef  on 
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Lease  195c,  known  as  the  "  parallel  lode,"  from  its  approximately 
similar  course  to  that  of  the  G-reat  Wonder.  The  dip  is  also  in  the 
same  direction,  but  the  vein  is  highly  inclined  and  the  outcrop  is 
about  four  chains  west  of  the  No.  1  underlay  shaft. 

Messrs.  Bewick,  Moreing,  &  Co.  commenced  the  work  of  sinking 
a  diamond  drill  bore  to  the  west  of  this  outcrop,  the  intention  appar- 
ently being  to  intercept  both  this  reef  and  the  Great  Wonder;  but 
there  is  no  information  obtainable  either  with  regard  to  the  results 
obtained  or  as  to  whether  the  intention  was  ever  completely  carried 
out. 

There  has  been  a  considerable  amount  of  development  work, 
especially  from  the  No.  1  underlay,  which  follows  the  dip  of  the 
vein  for  150  feet,  and  from  which  levels  have  been  opened  out  both 
east  and  west  at  50  feet,  95  feet,  and  150  feet ;  in  all  about  1,300 
feet  of  driving. 

Development  from  the  No.  2  underlay  shaft  is  being  chiefly 
carried  on  at  a  level  corresponding  to  the  upper  one  on  Lease  195, 
the  intention  being  to  connect  the  two  and  ascertain  whether  the 
reef  is  a  branch  of  the  main  reef.  A  number  of  shafts  have  been 
put  down  by  prospectors  at  the  north-west  corner  of  Lease  195,  in 
search  of  a  continuation  of  the  Great  Wonder,  but  without  success, 
the  majority  of  them  being  sunk  in  the  granitic  rocks  to  the  west. 

So  far  the  ore,  nearly  all  obtained  from  the  oxidised  zone,  has 
been  amenable  to  treatment  without  special  appliances ;  but,  at  a 
greater  depth,  it  appears  that  its  character  will  be  that  of  a  sulphide 
ore.  The  bulk  of  that  obtained  has  been  dealt  with  at  the  mine  by 
a  10-stamp  battery,  working  at  present  with  a  duty  of  2  7  tons,  and 
there  is  a  small  cyanide  plant  attached. 


The  Clarence. 


Lease. 

Total  Ore. 

Total  Gold.* 

Averag^e 
Grade. 

Nos.  908c  (731c)  (465c)  ... 

tons. 

31475 

ozs. 

52149 

ozs. 

1-65 

To  end  of  1903. 

The  leases  are  situated  five  miles  north-west  of  Leonora,  and  • 
about  half-a-mile  from  the  Lawlers  Road,  on  the  east  side.  The 
original  prospectors  of  the  claim,  in  1897,  were  Messrs.  Adams, 
Ferry,  and  Boatright,  by  whom  it  was  abandoned,  and  shortly  after- 
wards a  considerable  amount  of  gold  was  obtained  by  other  pros- 
pectors. 

There  are  three  veins  or  reefs,  having  an  approximate  parallel 
strike  of  52  degrees  east  of  north,  and  a  southerly  dip  varying  from 
45  degrees  to  85  degrees.  The  rock  in  which  they  occur  is  in  the 
upper  portions  decomposed  and  completely  converted  into  a  clay, 
which  in  places  shows  evidence  of  an  original  schistose  structure 
and  has  no  doubt  been  derived  from  a  basic  rock. 
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The  centrally  situated  of  the  three  veins  is  that  on  which  the 
most  work  has  been  done,  and  there  are  a  number  of  shallow  shafts 
and  surface  workings  along  the  outcrop ;  but  the  bulk  of  the 
prospecting  was  done  from  a  vertical  shaft  which  cuts  the  reef  at  a 
depth  of  60  feet,  just  above  water  level.  The  vein  has  a  lenticular 
habit ;  and  the  ore,  essentially  a  quartz,  shows  often  a  good  deal  of 
free  gold. 

The  second  parallel  vein  of  the  same  character  which  has  been 
recently  opened  up  is  about  50  feet  south,  and  though  small,  has 
returned  good  results. 

The  Eichmond. 


Lease. 

Total  Ore. 

Total  Gold.  * 

Average 
Grade. 

No.  730c   

tons. 

124 

ozs. 

137-31 

ozg. 

110 

* 

To  end  of  1903. 

This  lease  is  situated  just  to  the  west  of  the  Clarence,  and 
almost  adjoining  it ;  five  miles  north-west  of  Leonora. 

The  deposit,  which  is  of  similar  character,  was  discovered  in 
1897  by  Messrs.  Ferry  and  Pain,  and  has  also  a  strike  of  25  degrees 
east  of  north  and  a  southerly  dip  of  65  degrees. 

The  prospectors  sunk  a  shaft  to  a  depth  of  about  65  feet,  and 
stoped  all  the  payable  ore  they  could  find  above  water  level. 


Clifton  Hill. 


Lease. 

Total  Ore. 

Total  Gold.  * 

Average 
Grade. 

No.  689c   

tons. 

104 

ozs. 

76-62 

ozs. 

0-73 

*  To  end  of  1903. 


The  lease  is  situated  half-a-mile  east  of  the  Clarence,  five  miles 
north-west  of  Leonora. 

There  are  two  quartz  veins  in  the  foliated  greenstone  with  a 
strike  of  about  45  degrees  and  10  degrees  west  of  north  respectively, 
and  an  average  underlay  to  the  east.  They  were  discovered  by  a 
prospector  named  Vetter,  and  have  been  worked  intermittently  by 
shallow  shafts  along  the  outcrop. 

Pride  of  Leonora. 


(Ironstone.) 


Lease. 

Total  Ore. 

Total  Gold. 

Averajfe 
Grade. 

tons. 

ozs. 

ozs. 

No.  618c   

1,213 

1,162-86 

0-95 

•  To  end  of  1903. 
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The  lease  is  situated  four  miles  north-east  of  Leonora,  and  the 
original  discoverers  of  gold  at  the  spot  in  1898  were  Messis. 
Goodall  and  Williams.  The  property  is  now  locally  owned  and 
worked. 

The  deposit  is  in  the  granitic  schists,  and  is  the  most  impor- 
tant of  those  which  have  been  classed  as  a  fourth  and  separate 
series  in  the  district ;  having  many  features  of  interest,  but  on  the 
whole  not  as  productive  as  others  described. 

The  rock  containing  them — originally  a  micaceous  schist  as 
already  stated — contained,  as  well  as  plagioclase  felspars  which  are 
so  much  more  subject  to  kaolinisation  than  the  potash  varieties,  an 
iron-bearing  mineral  in  the  form  chiefly  of  white  mica ;  and  the 
anhydrous  or  lower-hydrated  mica  becoming  hydrated,  with  at  the 
same  time  an  increase  of  bulk,  has  been  a  factor  tending  to  a  rapid 
weathering. 

Decomposition  has  extended  to  a  very  great  depth,  and  the 
rock  become  converted  into  a  white  kaolin-like  clay.  The  process, 
moreover,  taking  place  with  an  insufficient  supply  of  oxygen,  has 
further  resulted  in  a  solution  of  certain  of  the  ferriferous  salts ; 
which  in  the  joints  and  vein-fissures,  and  where  a  small  supply  of 
oxygen  might  be  met  with,  have  been  re-deposited  in  the  form  of  an 
insoluble  sesquioxide,  thus  producing  the  characteristic  brown 
coating  of  the  quartz  veins  in  the  formation,  and  ultimately  giving 
rise  to  the  large  quantities  of  ferruginous  clay  ironstone  referred  to 
already  on  the  surface  (Plate  IX.). 

The  main  vein  on  lease  No.  618,  with  a  strike  of  23  degrees 
west  of  north,  has  an  easterly  dip  of  60  degrees ;  and  has  with  the 
accompanying  ferruginous  matter  been  stoped  in  many  places  for  a 
considerable  thickness. 

The  prospectors  worked  by  shafts  chiefly  on  the  outcrop,  but 
it  is  the  present  intention  to  intercept  the  vein  by  a  vertical  shaft, 
which  has  now  been  sunk  to  a  depth  of  180  feet;  and  in  the 
material  obtained  from  the  bottom  of  this  shaft,  though  some  of  the 
white  mica  is  still  showing  white  and  intact,  an  original  schistose 
structure  is  only  just  apparent. 

This  is  the  deepest  sinking  yet  undertaken  in  the  formation, 
hitherto  only  prospected  above  water  level,  and  further  develop- 
ments will  no  doubt  furnish  many  results  important  in  connection 
with  the  value  of  the  deposits  generally. 

About  10  chains  to  the  west  is  a  small  vein  which  is  being 
opened  up  on  lease  No.  850c.,  and  this,  though  smaller  and  the 
quartz  less  ferruginous,  is  similar  in  most  of  its  characteristics  to 
that  at  the  Pride  of  Leonora,  the  containing  rock  being  similarly 
decomposed. 
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Ashley's  United. 


Lease. 

■    Total  Ore. 

Total  Gold.  • 

Average  ■ 
Grade. 

No.  679c   

tons. 

343 

ozs. 

421-61 

ozs. 

1-23 

*  To  end  of  1903. 


The  lease  is  situated  4J  miles  east-north-east  of  Leonora,  and 
was  originally  known  as  "Ashley's  Find."  The  deposit  was  dis- 
covered shortly  after  the  Forrest  reef  by  some  of  the  original 
prospectors. 

The  gold  from  Ashley's  United  has  been  obtained  from  two 
quartz  reefs  which  have  a  strike  in  an  east  and  west  direction  ;  the 
dip  being  at  a  fairly  high  angle  to  the  north ;  and  these  veins  are 
supposed,  by  prospectors  working  there  at  present,  to  be  leaders 
from  a  main  reef  lying  to  the  west.  There  is  a  highly  ferruginous 
mass  outcropping  to  the  west,  which  contains  quartz,  and  shows 
gold  by  dollying  even  in  the  ferruginous  portion,  but  in  that  case 
it  is  generally  a  film  on  the  parting  surfaces. 

The  quartz  veins  vary  from  three  inches  to  18  inches  in 
thickness ;  and  with  the  surrounding  iron  oxide  and  clay  ironstone, 
which  also  contains  gold,  have  formed  an  ore  body  of  much  greater 
width,  which  has  been  stoped  in  places  from  water  level  to  the 
surface — about  60  feet. 

Just  to  the  east  of  Ashley's  United  is  a  group  of  old  leases 
which  were,  no  doubt,  taken  up  on  account  of  the  alluvial  deposit, 
the  "Specking  Patch"  already  referred  to  (page  20).  Several 
shafts  were  sunk,  and  I  believe  a  little  goldobtained  from  some  small 
quartz  veins  with  a  north  and  south  strike  and  an  easterly  dip. 

In  connection  with  the  deposits  in  the  granitic  schists,  a  lease 
situated  about  1^  miles  north-west  of  the  Ironstone  and  outside  the 
area  of  the  map  cannot  be  overlooked. 


The  Sons  op  Australia. 
Camel  Leases. 


Lease. 

Total  Ore. 

Total  Gold,* 

Average 
Grade. 

No.  914c  (526c)   

tons. 

680-50 

ozs. 

96272 

ozs. 

1-41 

* 

To  end  of  1903. 

The  prospectors  most  identified  with  the  Sons  of  Australia 
were  Hurkett  and  party,  who  sank  several  shafts,  one  at  least  to  a 
depth  of  more  than  100  feet.  The  deposit  is  in  a  similar  formation 
to  that  at  the  Pride  of  Leonora  and  Ashley's  United. 
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Leases  of  Minor  Importance. 

Voided  Leases  and  Sundry  Claims. 

In  addition  to  those  referred  to  in  detail,  there  are  a  great 
number  of  other  leases  which  have  no  geological  importance,  in 
that  they  present  no  structural  features  of  especial  note,  and  which, 
in  fact,  have  only  an  interest  in  so  far  as  they  have  added  a 
small  increment  to  the  total  production  of  the  district.  The 
particulars  of  each  are  tabulated  hereunder. 

The  total  production  of  all  leases  in  the  Leonora  district  has 
already  been  stated  in  the  opening  paragraphs  of  that  portion  of 
the  report  referring  specially  thereto. 


Production  of  Leases  of  Minor  Importance. 


Lease  No. 

Total  Gold,  o 

Average 
Grade. 

ozs. 

All  Nations 

886c 

3350 

0-56 

British  J jegSition 

795c 

7*75 

110 

Clean  Sweep 

820c 

17-55 

5-85 

Comet 

522c 

66'54 

1-41 

Croydon 

585c 

5126 

0-28 

Easter  Gift 

769c 

2'65 

0-18 

Fitzgerald's  Amalgamated 

708c 

915 

0'18 

Flanders 

562c 

10*40 

044 

Grrey  Lode 

704c 

1909 

0-29 

(t walia  Grem 

558c 

42  26 

0*52 

Kruger  Steyn 

796c 

85*75  h 

Lady  Lena  ... 

503c 

37*40 

1*55 

Lady  Lena  North ... 

520c 

44*08 

1-27 

Lady  Muriel 

984c 

59-30 

028 

Last  Chance 

990c 

6"67 

015 

Little  Dorothy   

992c 

43-91 

1-16 

Mt.  Greoige  Battery 

92 /5c 

2,175-43  c 

0-82 

New  Year's  Surprise 

826c 

93-25  d 

3-29 

North  Eiviera   

818c 

6*00 

0-60 

Ottawa 

771c 

14-75 

0-52 

Otterburn  ... 

354c 

2*16 

0-86 

Pride  of  Leonora  North  . . . 

649c 

6-45 

0-35 

Eoyal  Flush   

931c 

116-64  e 

3-18 

Riviera 

802c 

157-29/ 

1-17 

Rajah   

455c 

3695 

1-98 

Reliance   

589c 

97-33 

0-53 

St.  Helliers   

952c 

16-95 

0-80 

Scallywag  

577c 

3-00 

0-50 

Sheffield   

725c 

37-85 

2-32 

Supreme 

772c 

5-05 

0-42 

Turn  of  Tide   

625c 

3-89 

0*35 

Victor   

835c 

307-48  g 

1-27 

Warragamba   

]008c 

36-95 

0-53 

Westralian  Broken  Hill . . . 

1006c 

8-02 

0-22 

Wyangle  ... 

627c 

4-56 

0-36 

Sundry  Claims   

1,484-44 

■a  To  end  of  1903.  h  Includes  llozs.  from  specimens,  c  Includes  25ozs.  from 
specimens.  d  Includes  loz.  from  specimens,  e  Includes  78-44.ozs.  from 
specimens.  /  Includes  11519ozs.  from  specimens,  g  Includes  225*34ozs. 
from  specimens. 
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INDEX  TO  NAMES  OF  PLAGES,  MINES,  REEFS,  ETG. 


The  Figures  in  Italics  refer  to  Plates  and  Diagrams 
Acidic  Rock 

Adams,  Ferry,  &  Boatright,  Messrs.   

Alluvial  Deposits 

Alluvial  Gold  

Anaconda  

Archaean   

Asbolite... 
Ashley's  Find  ... 

Ashley's  United  Mine   

Augite  ... 


Bardoc    17 

Basic  Rock   5,  17,  18,  35 

Bewick,  Moreing,  &  Co.,  Messrs.  23,  35 

Boogardie     15,  17 

Breccia  ...       ...       ...       ...       ...       ...       ...       ...       ...  16 

Breen,  Mr   23 

Calcite   2» 

Cement  ...       ...        ...       ...       ...        ...       ...       ...        ...       ...  16 

Chlorite     18,29 

Clarence  Mine  ...       ...       ...        ..       ...       ...       ...       ...       ...  35,36 

Clifton  Hill  Mine    36 

Commonwealth  Mine   32 

Collins,  Armstrong,  &  Roach,  Messrs   21 

Coolgardie   14,  18 

Coolgardie  Goldfield   15 

Copper   9 

Copper,  Carbonate  of   24? 

Copper  Deposits    9 

Cue    14 

Diabase          ...       ...       ...       ...       ...       ...       ...       ...       ...  14,18- 

Diorite  ...       ...       ...       ...       ...       ...       ...       ...       ...       ...  14 

Dolomite    24 

Duffil,  Mr     30 

Dyke    6, 34 

Eastern  Goldfields    5,  14 

Eastern  Mine    .      30 

East  Murchison  Goldfield   8 

Egina    ...       ...       ...       ...       ...       ...       ...       ...       ...       ...  14 

Felsite  18,  34 

Ferry  &  Pain,  Messrs.         ...       ...       ...       ...       ...       ...       ...  36 

Forrest,  The,  Deposits   20,  24 


5,  6 
35- 
20 
11,  iO- 
9 

5,  14 
26- 
38 
38 
18 
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Page 

Forrest  Mine  20,  25 

Forrest  Reef   38 

Forrest,  Sir  John   5,  8, 10 

O-neiss  ...      14 

Goczel,  S     5,  8,  11,  13 

Goodali  &  Williams,  Messrs.    37 

"  Goose's  Puzzle "    8 

Granite   6,  8,  11,  14,  17,  19,  23,  24,  25 

<^ranite  Rock  ...       ...     '  6,  8,  18,  19,  20,  25 

Great  Boston  Mine     32 

Great  Wonder  G.M.L.  195c   11,  33,  35 

Great  Wonder  Reef   35 

Greenstone    5,  6,  8,  14,  16,  17,  18,  19,  20,  21,  24,  25,  26,  33,  34,  36 

Gwalia  South  Lode   20 

Gwalia  South  Mine  28,  29,  30,  31 

Hall,  G.  W   12,  26,  30,  32 

Hawk's  Nest   8 

High-Level  Laterite   14 

Hornblende    18 

Hurkett  and  Party    38 

Iron,  Metallic   15 

Iron,  Oxide  of   18, 38 

Ironstone      15 

Ironstone  Lode          ...       ...       ...       ...       ...       ...       ...       ...  20 

Ironstone  Mine          ...     ,  ...       ...       ...       ...       ...       ...       ...  56,38 

Jackson,  Mr    5,  6 

Johannesburg  G.M.L.,  4048  (238t,  152c)   11 

Kalgoorlie   :       ...     14,18 

Ijady  Lena  Lode    20 

Lake  Barlee  Basin    13 

Lake  Carey   8,  13 

Lake  Raeside   8,  12,  13,  15,  17 

Laterite    6,  15,  16 

Laverton    9 

Leichardt,  Dr     8 

Lennonville     ...       ...       ...       ...       ...       ...       ...       ...       ...  17 

Leonora  ...    5,  9,  10,  12,  13, 14, 17,  21,  23,  25,  26,  31,  32,  33,  35, 36, 37,  38 

Leonora  District   10,  14,  15,  39 

Leonora  Gold  Blocks  ...    6,  11,  20,  33,  34 

Leonora  Main  Reefs  Company    25 

Leonora  Main  Reef    ...       ...       ...       ...       ...       ...       ...       ...  26 

Lime    15 

Limestone    16 

Locality  Map   7 

Lode  Formation      26,  27,  32 

Maitland,  A.  Gibb     ...       ...      6,26 

Malcolm    9 

Mallina     14 

McPhie  and  Party   11,33 

Menzies                     ...      11, 21 
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Page 

Mica    ...   19,37 

Mimetite         ...       ...       ...    23 

Morgans   9 

Mt.  George    11, 12,  17 

Mt.  Flora    8 

Mt.  Leonora    ...   8,11,12,18 

Mt.  Margaret   8,  9 

Mt.  Margaret  Groldfield    7,  8,  10, 11, 14 

Mt.  Malcolm   8,  9,  25 

Murchison  Goldfield  ...        ...        ...       ...       ...       ...       ...        ...  14 

Murrin  Murrin  ; . .        ...        ...       ...        ...       ...       ...        ...  8,9' 

Muscovite       ...       ...       ...       ...       ...       ...       ...       ...       ...  29^ 
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PREFATORY  NOTE. 


IT  was  considered  desirable,  in  view  of  the  light  conferred  by  the 
results  of  the  Geological  Survey  of  Lennonville,  Mount  Magnet, 
and  Boogardie,  carried  out  in  1903,  that  the  northern  extension  of 
the  Murchison  Auriferous  Series,  in  the  direction  of  Abbotts,  should 
be  undertaken. 

The  report  and  accompanying  maps  represent  the  results  of 
Mr.  Gibson's  investigations  in  this  northern  portion  of  the  Mur- 
chison, and  include  descriptions  of  the  mining  centres  of  Lake 
Austin,  Tuckanarra,  Quinns,  Gabanintha,  Star  of  the  East, 
Nannine,  Meekatharra,  Abbotts,  and  the  Wilgie  Mia,  Weld  Range, 
in  addition  to  a  short  account  of  the  country  traversed  between  the 
diflierent  localities. 

The  field  work  upon  which  Mr.  Gibson's  observations  are  based 
was  commenced  on  the  24th  of  August  and  completed  on  the  12th 
of  December,  with  but  a  short  interruption,  when  it  was  found 
necessary  for  him  to  return  to  Perth  for  about  a  fortnight. 

The  Murchison  is  of  some  historical  interest  in  that,  in  the  year 
1855,  when  the  economic  value  of  the  district  as  regards  its  mineral 
resources  was  entirely  prospective,  it  was  officially  set  forth  in  a 
report  to  the  Government  that  the  country  to  the  east  of  the 
Murchison  Kiver  had  every  appearance  of  being  one  of  the  finest 
goldfields  in  the  world.  While  it  cannot  be  said  that  the  district 
(which  constitutes  one  of  the  most  important^auriferous  regions  of 
the  State)  has  come  up  to  the  high  expectations  then  formed  of  it, 
still  the  Murchison  does  possess  what  is  believed  to  be  the  largest 
solid  quartz  reef  yet  mined  anywhere — the  Great  Fingall  Reef  at 
Bay  Dawn — and  the  phenomenally  large  and  rich  iron  ore  deposits 
of  the  Wilgie  Mia,  in  the  Weld  Range. 

The  Murchison  rose  from  the  position  of  a  pastoral  district  in 
the  year  1891,  when  the  first  gold  find  of  any  real  importance  took 
place  at  Nannine.    Gold  was,  however,  discovered  in  1888,  a  few 
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miles  to  the  north  of  what  is  now  the  mining  centre  of  Cudding- 
warra.  but  the  find  attracted  but  little  attention.  Since  the  first 
discoveries  of  gold,  operations,  despite  many  causes  which  stood  in 
the  way  of  mining  development,  have  been  carried  out  in  the 
Murchison  district,  which,  including  Yalgoo,  has  been  responsible 
for  1,122,625-97  ounces  of  the  State's  total  output  of  gold  at  the 
close  of  the  year  1903.  There  is  every  reason  to  believe  that  this 
portion  of  Western  Australia  will  continue  to  be  a  prominei:it  gold 
producer,  and  that  the  output  will  materially  increase. 

The  geological  structure  of  the  portion  of  the  Murchison 
District  embraced  by  Mr.  Gribson's  work  is  remarkable  for  its 
uniformity.  The  district  may  be  described  as  a  series  of  persistent 
zones  of  schists  and  allied  metamorphic  rocks,  which  everywhere 
constitute  what  may  be  called  the  Auriferous  Series.  These  zones 
of  schists  are  surrounded  by  granite,  which  the  evidence  accu- 
mulated during  the  progress  of  the  field  work  would  seem  to  indicate 
belong  to  two  distinct  periods,  viz. :  an  older,  which  has  been  subject 
to  the  shearing,  etc.,  which  affected  the  schists  ;  and  a  newer,  which 
penetrates  the  older  granite  as  well  as  the  Auriferous  Series. 

The  greenstone  schists  are  remarkable  for  their  persistent 
strike  and  horizontal  extent,  one  belt  alone  having  been  proved  to 
extend  for  at  least  sixty  miles.  So  far  as  observations  have  at 
present  been  carried,  the  schists  appear  to  be.  merely  sheared  and 
foliated  igneous  rocks.  By  far  the  larger  portion  of  Mr.  Gibson's 
duties,  however,  were  of  necessity  devoted  rather  to  economic  than 
to  stratigraphicai  geology,  hence  it  has  not  been  found  possible  to 
devote  very  much  time  to  the  solution  of  the  exact  relation  of  the 
different  greenstones  to  one  another,  and  such  other  cognate 
points.  It  is  quite  conceivable  that  much  more  detailed  research 
than  has  hitherto  been  found  possible  would  result  in  the  recognition 
of  highly  metamorphosed  sedimentary  beds  among  the  foliated 
greenstones  of  the  Murchison. 

Two  distinct  types  of  auriferous  deposits  have  been  shown  to 
occur  in  the  North  Murchison,  viz. :  the  laminated  quartzites  (which 
often  contain  hsematite  to  such  an  extent  as  to  warrant  their  being 
classed  as  iron  ones)  and  the  pure  quartz  reefs. 

The  quartz  reefs  occur  in  the  granite,  in  addition  to  the  green- 
stones and  allied  rocks,  but  it  is  only  those  in  the  latter  that  have 
proved  to  be  auriferous  to  any  extent ;  those  occurring  in  the  granite 
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have  invariably  proved  to  be  of  too  low  a  grade  to  be  successfully 
worked  under  present  conditions. 

The  quartz  reefs  occurring  at  or  near  the  junction  of  the  green- 
stones and  the  granite  appear  to  be  unusually  large  and  well  defined, 
and  outcrop  for  considerable  horizontal  distances,  whilst  the  gold 
contents  appear  to  be  more  uniformly  distributed  throughout  the 
body  of  the  reefs  than  in  those  associated  with  the  quartzites. 

The  quartzites  form  one  of  the  most  characteristic  features  in 
the  district;  they  are  everywhere  confined  to  the  greenstones,  and 
extend  as  roughly  parallel  bands,  many  niiles  in  length,  and  outcrop 
in  the  form  of  rough  serrated  ridges.  The  beds  vary  from  almost 
pure  quartz,  through  varieties  of  banded  jaspers,  often  of  gi-eat 
beauty,  to  practically  pure  banded  haematites,  some  of  which  (notably 
those  in  the  Weld  Ranges)  might  be  turned  to  profitable  account  as 
sources  of  iron  ore,  under  more  suitable  conditions.  The  quartzites 
are  not,  as  their  name  (under  the  present  somewhat  unsatisfactory 
system  of  nomenclature)  implies,  of  sedimentary  origin,  but  are 
merely  quartz  reefs  of  a  peculiar  type.  The  quartzites  themselves 
are  not,  as  a  rule,  highly  auriferous,  except  in  those  places  where 
they  are  traversed  by  ordinary  quartz  reefs  ;  in  which  latter  case, 
rich  but  narrow  chutes  of  gold  occur. 

So  far  as  observations  have  at  present  been  carried  out,  within 
the  area  examined  by  Mr.  Gibson  in  the  North  Murchison,  very  few 
workings  extend  below  a  vertical  depth  of  300  feet  from  the 
surface. 


The  following  table  shows  the  total  gold  returns  from  the 
mining  centres  examined,  up  to  the  end  of  1903 :  — 


Ore  treated, 
tons. 

Gold  therefrom, 
ozs. 

Average 
Grade  per  ton. 
ozs. 

Lake  Austin   

34,483-40 

71,328-62 

2-07 

Tuckanarra 

11,689-75 

15,273-50 

1-30 

Munarra  Gully  ... 

13,115-50 

8,059-27 

-61 

Quinns  ... 

959-00 

1,135-67 

ri8 

Gabanintha 

35,716-75 

34,600-15 

•96 

Nannine  ... 

61,955-13 

59,002-56 

-95 

Meekatharra 

13,906-33 

13,78309 

-99 

Abbotts  

29,402-00 

35,03901 

1-18 

District  generally- 

*3,087-70 

Total   

203,227"86 

1238,221-87 

117 

*  Alluvial.  t  Does  not  include  tlie  alluvial  gold. 
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Considering  the  number  of  reefs  already  proved  to  exist  and 
those  which  have  been  worked  with  (as  shown  by  the  official 
returns)  an  average  grade  of  over  an  ounce  to  the  ton,  there  are 
good  grounds  for  judiciously  carrying  out  a  more  vigorous 
prospecting  policy  than  has  been  the  case  in  the  past,  for  the  reefs 
give  every  promise  of  being,  as  a  whole,  as  persistent  in  depth  as 
such  deposits  ever  can  be. 

The  report  and  accompanying  maps,  on  being  submitted  to  the 
Hon.  the  Minister  for  Mines,  were  ordered  to  be  printed  for  public 
information. 

A.  GIBB  MAITLAND, 

G-overnment  Geologist. 

Greological  Survey  Office, 

Perth,  28th  March,  1904. 


THE  GEOLOGY  AND  MINERAL  RESOURCES 

OP  A  PART  OF- 

THE   MURCHISON  GOLDFIELD. 


Introduction. 


Boundaries  of  the  Field. — The  Murchison  Goldfield,  as 
originally  constituted,  was  first  proclaimed  on  the  24th  of  September, 
1891.  Its  boundaries  were  modified  on  the  15th  of  February,  1895, 
so  as  to  embrace  an  area  of  about  21,000  square  miles.  As  defined  by 
the  authorities,  the  goldfield  at  present  is — 

Bounded  by  lines  starting  from  the  summit  of  Mount  Murchison,  and 
extending  north-eastward  to  the  summit  of  Mount  Hale ;  thence  east- 
south-eastward  to  the  summit  of  Mount  Russell;  thence  south-westward  to 
the  north-west  corner  of  the  Yilgarn  Goldfield  (North  Coolgardie  G.F.  ?  ; 
thence  west-north-westward  to  the  summit  of  Wyemando  Hill,  and  onwards 
to  the  trig,  station  K  6  on  Goonamondey  Peak  ;  thence  north-westward  to 
the  summit  of  Mount  Farmer,  and  onwards  to  the  summit  of  Mount  Luke, 
and  onwards  to  the  summit  of  Mount  Murchison. 

IVIining  Centres  examined  and  mapped. — The  centres 
examined  and  reported  on  were  Lake  Austin  (the  Island  and  the 
Mainland),  Tuckanarra,  Quinns,  Gabanintha,  Nannine,  Meeka- 
tharra,  Abbotts,  and  the  Weld  Range.  Of  all  these,  with  the  excep- 
tion of  the  Weld  Range,  maps  have  been  prepared  on  a  scale  of  20 
chains  to  one  inch,  showing  all  geological  boundaries,  the  strike  and 
dip  of  all  reefs  and  ore  bodies,  the  position  of  existing  leases,  and 
all  shafts  and  surface  workings. 

Previous  Reports  on  the  Murchison  Goldfield. — 

The  following  extracts  have  been  taken  from  various  official 
reports  which  have  ayjpeared  from  time  to  time  on  parts  of  the 
Murchison  Goldfield  and  on  the  goldfields  of  the  Colony  generally. 
In  the  year  1855  Assistant  Surveyor  Mr.  Robert  Austin  was  sent 
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out  by  the  Government  to  explore  a  portion  of  the  interior  of 
Western  Australia.  '  On  his  return  he  published  a  report  *  entitled 
"A  Report  of  an  expedition  to  explore  the  interior  of  Western 
Australia,"  in  which  he  says  : — 

....  between  Mt.  Farmer  and  Mt.  Magnet,  150  miles  to  the  east- 
ward of  Mr.  Gregory's  last  bivouac  on  the  Murchison,  and  300  miles  south- 
east from  Shark  Bay,  I  have  passed  over  70  miles  of  undulating  country 
presenting  chocolate-coloured  mica  slate'  hills  and  felspar  and  quartz  grit 
cliffs,  in  association  with  quartz  and  hornblende  schists,  resting  on  granite 
breccia  and  greenstone,  surrounded  by  plains  of  red  loam,  covered  with 
quartz  stones  and  rich  black  iron  ore,  and  shedding  to  the  north-east  into 
the  great  interior  marsh  I  have  discovered  flowing  to  the  north-west :  that 
100  miles  east  from  the  bottom  of  Hamelin  Harbour,  or  the  north  arm  of 
Shark  Bay,  at  the  place  we  retreated  from  on  the  12th  October,  there  are 
white  cliffs  resembling  chalk  and  quartz  grit  cliffs  with  egg-shaped  quartz 
pebbles  of  various  sizes  embedded  in  them,  resting  on  dislocated  gneiss 
rocks,  intersected  by  two  walls  or  veins,  one  of  round  and  the  other  of  angular 
quartz  stones,  cemented  in  a  hard  greenish  white  matrix,  and  surrounded 
by  red  loamy  plains  covered  with  these  angular  and  rounded  stones ; 
that  100  miles  south-south-west  from  this  last-named  pla^-e,  and  on  the  left 
bank  of  the  Murchison,  across  my  track  of  the  15th  and  16th  of  November, 
there  are  similar  pebbly  cliff's  in  association  or  blended  with  primary 
schists  ;  that  there  are  pipeclay  plains  resting  on  greenstone  around  the 
quartz  schists  ranges  in  the  vicinity  of  Mt.  Kenneth,  and  similar  plains 
covered  with  quartz  stones  at  the  base  of  the  felspar  cliffs,  near  our  bivouac 
of  the  12th  of  August ;  and  that  all  the  facts  I  have  alluded  to  under  this 
head  show  the  accuracy  of  Sir  Roderick  Murchison's  views  relative  to  the 
formation  of  the  country  to  the  eastward  of  the  Murchison  River  and  at  the 
back  of  Shark  Bay. 

I  beg  to  draw  your  attention  to  the  first  and  second  items  as  indicative 
of  a  fertile  country  to  the  eastward ;  and  to  the  latter  as  confirmatory 
evidence  in  support  of  an  eminent  geologist's  f  opinion  that  we  have  in  this 
hitherto  unexplored  and  imprudently  neglected  portion  of  our  territory 
probably  one  of  the  finest  goldfields  in  the  world.  I  have  noted  many 
important  facts  in  support  of  these  opinions,  which,  if  you  wish  me  to  lay 
before  you,  I  shall  have  much  pleasure  in  submitting  for  your  further 
consideration,  as  well  as  a  plan  for  future  operations  from  a  central  depot 
on  the  great  bend  of  the  Murchison  

In  1863  (?)  Mr.  E.  C.  Hargreaves  was  sent  out  to  examine 
Western  Australia  with  the  view  of  determining  if,  as  had  been 
loosely  asserted,  it  would  prove  to  be  auriferous.  After  various 
excursions  into  the  interior  he  reported  in  a  paper  read  before  the 
Royal  G-eographical  Society  X  that,  although  rich  in  copper  and  iron 
ores,  its  rocks,  so  different  from  those  of  New  South  Wales  and 
Victoria,  render  it  essentially  a  non-auriferous  country. 

In  the  discussion  which  followed  the  reading  of  this  paper,  Mr. 
Selwyn,  the  G-eological  Surveyor  of  Victoria,  is  reported  to  have 
said  that — 

 Some    of  the    specimens    in  which  Mr.  Hargreaves  found 

indications  of  copper  he  thought  were  analogous  to  rocks  oJf  central  South 
Australia,  from  Mt.  Serle  to  Mt.  Remarkable,  in  which  the  great  copper  mines 

*  Journal  of  the  Geographical  Society,  vol.  26,  1856,  page  36. 

+  Sir  Eoderick  I.  Murchison,  Director  General  of  the  Geolog'ical  Survey  of  the  British 
Isles. 

X"  On  the  Non- Auriferous  Character  of  the  Rocks  of  Western  Australia,"  by  E.  C. 
Hargreaves.    Proceedings  of  the  Eoyal  Geographical  Society,  Vol.  VIII.,  1864,  p.  32. 
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of  South  Australia  occur.  He  thought,  however,  we  ought  hardly  to  take 
an  examination  of  the  coast-line  as  a  proof  that  the  whole  of  Western 
Australia  was  non-auriferous,  because  if  we  looked  at  the  enormous 
expanse  of  Western  Australia,  it  Avould  be  s^-en  that  Mr.  Hargreaves  had 
traversed  it  to  but  a  very  limited  extent ;  and  it  was  not  improbable  that 
there  might  be  regions  in  which  the  silurian  rocks  might  re-appear. 

In  1870,  1871,  and  1872,  Mr.  H.  Y.  L.  Brown  was  Government 
Geologist  of  the  State,  and  durinj^  his  term  of  office  examined 
and  published  reports  on  a  considerable  portion  of  it,  including  one 
— accompanied  by  a  geological  sketch  map — on  the  country  to  the 
north-east  of  Champion  Bay,  W.A.*  It  is  apparently  from  the 
data  contained  in  these  reports  that  Governor  Weld  based  the 
following  remarks,  which  appear  in  a  despatch  sent  to  the  Earl  of 
Carnarvon  in  September,  1874  :  — 

The  mineral  riches  of  this  colony  are  very  great.  I  have  never  doubted 
but  that  they  would  ultimatoly  become  a  main  source  of  its  advancement. 
All  the  different  kinds  of  auriferous  quartz  known  in  the  other  colonies  are 
found  abundantly  in  various  parts  of  this ;  the  question  of  payable  gold  is, 
as  I  have  long  since  reported,  simply  a  question  of  time. 

In  1893,  Mr.  H.  P.  Woodward,  then  Government  Geologist, 
published  a  report  on  the  Murchison  Goldfield.  t  In  this  he 
says  : — 

There  are  four  formations  on  this  field,  which  are — 

Eecent  ^  Alluvium  of  the  watercourses,  fiats,  and  salt  marshes 

'(     travertin,  and  other  surface  deposits. 

•   r<j^       (  Desert  sandstone,  horizontally  bedded  sandstones, 
Mesozoic  {^) ...  1  .      1  1  J?         ■         V.  J 

^       I     clays,  pipeclays,  gypsum,  and  ferruginous  beds. 

Metamor  hie     ^  Slates,  schists,  quartzite,  sandstones  (mostly  fevru- 
\     ginous),  limestone,  or  granite. 

Plutonic      ...      Granite,  diorite,  and  other  dykes. 

The  recent  formations  are  always  of  very  limited  thickness,  rarely,  as 
far  as  tested,  exceeding  15  to  20  feet.  They  have  been  derived  directly  for 
the  most  part  from  the  denudation  of  the  desert  sandstones,  but  also 
in  some  cases  from  the  metamorphic  rocks  The  mesozoic  for- 
mation, if  represented  by  the  remains  of  the  old  tableland,  can  be  seen 
well  in  many  cliff  sections,  but  up  to  the  presenb  no  organic  remains  have 
been  found  in  them  ;  but,  to  judge  from  the  associated  gypsum  and  iron 
beds,  it  is  highly  probcxble  that  some  will  yet  be  met  with.  It  is  probably  a 
portion  of  the  great  plain  of  the  interior  of  Australia,  the  age  of  which  has 
been  determined  as  mesozoic,  but  until  fossils  are  found  we  shall  not 

be  able  to  determine  their  correct  age  The  metamorphic  rocks 

outcrop,  rising  as  low  ridges  wherever  the  overlying  desert  sandstone  has 
been  removed  ;  they  are  mostly  hard,  large  quartz  reefs  often  forming  the 
main  axes  of  the  ridge,  but  more  generally  beds  of  highly-altered  ferru- 
ginous quartzite,  nearly  approaching  a  mineral  vein  in  character,  at  the 
intersection  of  which  the  quartz  reefs  are  always  richest.  Along  the  prin- 
cipal belt  of  auriferous  country  the  rocks  for  the  most  part  strike  a  little  to 
the  west  of  north  and  underlie  to  the  west,  consisting  largely  of  talcose  and 
granitic  rocks,  although  hornblendic  and  micaceous  slates  are  also  met 

with  Dykes  are  met  with  in  many  places  ;   these  are  generally 

either  granite  or  diorite,  the  latter  being  of  great  variety,  whilst  the  former 
generally  contain  crystals  of  foliated  talc  in  cavities. 

*  Eeport  on  a  Geological  Exploration  to  the  north-east  of  Champion  Bay,  W.A.,  by 
H.  Y.  L.  Brown,  Government  Geologist.*    Perth:  By  Authority,  1871. 

t  Report  on  the  Murchison  G.F.,  by  H.  P.  Woodward,  Government  Geologist,  x>.  9. 
Perth  :  By  Authority,  1893. 
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Mr.  S.  Groczel,  in  an  offi  ^ial  report  on  the  interior  gold  region  of 
Western  Australia,  *  in  speaking  of  the  rocks  of  the  district,  says : — 

 The   archsean    rocks  form   the    basis  of  the   whole  great 

interior  tableland.  Eising  into  elevations  within  the  auriferous  region, 
they  are  sometimes  overlaid  by  cappings  and  beds  of  ferruginous  grits, 
sandstones,  and  conglomerates,  which  hardly  ever  attain  any  considerable 

thickness  The  old  greenstones  (diorite,  diabase,  gabbro),  including  the 

schistose  and  banded  features  (felspar-amphibolites,  schists,  etc.),  form  hills 
and  ranges  along  gigantic  breaks  in  the  archaean  strata  ;  they  generally 
also  indicate  those  stretches  of  country  in  which  gold  deposits  occur. 

In  speaking  of  the  rocks  of  the  Nannine  district,  in  the  same 
report,  he  says  :  — 

We  here  again  find  a  break  in  the  archsean  earth  crust ;  the  subsidence 
of  the  portions  to  the  West  of  that  break;  the  formation  of  reefs,  dykes, 
fissures,  and  faults,  and  also  the  usual  alteration  of  the  country  rock  along 

their  course  The  country  formation  is  dioritic  schist,  which  near  the 

surface  and  along  the  lode  is  altered  into  talcose  and  chloritic  schists. 
Banks  of  ferruginous  jasper  or  schistose  siliceous  ironstone  are  running 
transverse  to  the  reef,  and  on  the  lines  of  intersection  rich  chutes  of  gold 
ore  have  been  found  to  occur  

Mr.  Frank  Reed,  in  a  report  on  the  "  Geological  Features  and 
State  of  Development  of  some  of  the  Mines  in  the  Nannine  Dis- 
trict," t  refers  to  the  country  rock  of  this  district  as  consisting  of — 

  dioritic    schist,   which   occupies  a  break  in  the  archsean 

gneissic  granite  which  occurs  in  this  locality.  These  dioritic  schists  .  .  . 
are  undoubtedly  of  volcanic  origin  ;  but  whether  occurring  as  a  sedimentary 
rock  redeposited  in  beds,  or  in  its  primary  state,  it  is  difficult  to  determine, 
as  it  is  quite  possible  that  the  schistose  form  may  be  the  result  of  tangential 
pressure  on  the  diorite  rocks  during  an  age  of  extreme  volcanic  activity  and 
disturbance.  In  the  upper  strata  the  felspar  in  these  schists  is  frequently 
altered  to  chloritic  or  talcose  schist,  thereby  becoming  a  metamorphic  rock 
by  kaolinisation  of  the  felspar.  These  dioritic  schists  are  traversed  by 
quartz  reefs,  having  generally  a  north  and  south  course  

Mr.  Reed  has  also  issued  a  report  on  the  "  Auriferous  Veins  of 
the  Central  Groldfields,"  which  appeared  in  the  Annual  Report  of 
the  Department  of  Mines  X  for  the  year  1896. 

Other  official  reports  referring  in  part  to  the  geology  of  the 
Murchison  Goldfield  are: — 

(i.)  The  Country  betAveen  Northampton  and  Peak  Hill,  by  A.  Gibb 

Maitland,  Government  Geologist.  § 
(ii.)  The  Country  at  the  Heads  of  the  Sandford  and  Murchison  Rivers, 

by  T.  Elatchford,  Assistant  Geologist.  || 
(ill.)  Lennonville,  Mount  Magnet,  and  Boogardie,  Murchison  Gold- 
field,  by  Chas.  G.  Gibson,  Assistant  Geologist.  % 
(iv.)  The  Auriferous  Eeefs  of  Cue  and  Day  Dawn,  by  W,  D,  Campbell, 
Assistant  Geologist,  ff 

*  The  Interior  Gold  Region  of  Western  Australia,  by  S.  Goczel.  Annual  Report 
of  the  Department  of  Mines  for  year  1894. 

t  Report  on  the  Geological  Features  and  State  of  Development  of  some  Mines  in  the 
Nannine  District,  Murchison  G.F. ,  by  Frank  Reed.  Annual  Report  of  the  Department 
of  Mines  for  the  year  1895,  p.  44.    Perth  :  By  Authority. 

t  Report  on  the  Auriferous  Veins  of  the  Central  Goldfields,  by  Frank  Reed.  Annual 
Report  of  the  Department  of  Mines  for  the  year  1896,  p.  29.    Perth  :  By  Authority. 

§  Annual  Report  of  the  Geological  Survey  for  the  year  1897,  p.  14,     Perth  ;   By  Authority. 

II  Annual  Report  of  the  Geological  Survey  for  the  year  1898,  p.  36.    Perth  :  By  Authority, 

t  Geological  Survey,  Bulletin  8.    Perth  :  By  Authority,  1903. 

ft  Geological  Survey,  Bulletin  No.  7.   Perth  :  By  Authority,  1903. 
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Early   History  of  the   Murchison  Goldfield.* — The 

first  authenticated  discovery  of  gold  within  the  limits  of  what  is 
now  the  Yalgoo  and  Murchison  Goldfields  was  made  in  the  vicinity 
of  Tuin,  near  the  head  waters  of  the  Grcenough  River.  The  gold 
was  found  in  a  reef  occurring  as  a  blow  at  a  spot  about  five  miles 
east  of  Yuin. 

The  first  find  of  any  real  importance  took  place  at  Nannine  in 
the  year  1891,  and  for  this  the  sums  of  .£500  and  =£100  were 
respectively  advanced  to  Messrs.  Connelly  and  Douglas,  the 
discoverers.  Before  many  months  there  were  between  300  and  400 
men  on  the  field. 

A  few  years  before,  viz.,  in  1888,  gold  was  sai<i  to  have  been 
discovered  a  few  miles  to  the  north  of  w^hat  is  now  the  town  of 
Cuddingwarra,  but  it  appears  to  have  attracted  but  little  attention. 

General  Geological  Features. 

The  Greenstones. 

The  auriferous  series  of  the  North  Murchison  Goldfield 
consists  of  massive  and  foliated  greenstones,  which  are  found  in 
belts  of  varying  extent  associated  with  the  granites,  and  com- 
prise pyroxenites,  diorites,  araphibolites,  and  altered  and  schistose 
forms  of  these.  Some  of  the  belts  are  of  considerable  extent ;  for 
example,  that  embracing  the  mining  centres  of  Mount  Magnet,  Lake 
Austin,  Day  Dawn,  and  Cuddingwarra,  which  has  been  proved  to  be 
continuous  for  at  least  60  miles  in  length,  and  to  have  an  average 
width  of  from  10  to  15  miles ;  others,  again,  are  of  comparatively 
small  area. 

The  true  relation  of  these  greenstones  to  the  main  body  of 
the  granite  is  not  at  present  quite  clear ;  it  would  appear,  however, 
that  there  have  been  at  least  two  intrusions  of  granite,  one  of  which 
is  undoubtedly  newer  than  the  greenstones,  but  whether  these  latter 
have  been  intruded  into  the  main  body  of  the  older  granite,  or  the 
older  granite  into  them,  is  a  question  which  will  necessitate  more 
detailed  field  work  before  it  can  be  definitely  answered,  and  will 
always  be  rendered  difficult  owing  to  the  presence  of  the  extensive 
beds  of  recent  superficial  deposits  which  cover  such  a  large  area  of 
the  country,  and  hide  all  natural  sections. 

It  is  within  these  greenstone  belts  that,  generally  speaking,  the 
gold-bearing  reefs  are  always  found,  payable  reefs  only  having  been 
found  in  one  or  two  cases  on  this  field  in  the  granite  country,  viz., 
at  Quinns  and  Nannine,  at  both  of  which  places,  however,  they  are 
of  low  grade.  It  is  within  the  greenstones,  too,  that  the  belts  of 
haematite- bearing  quartzites  f  which  form  such  a  characteristic 
feature  of  this  district  occur.  In  no  single  instance  have  these  been 
found  in  the  granite  country,  a  fact  which  helps  to  the  theory  that 

*  For  a  somewhat  fuller  account  of  the  early  history  of  the  Murchison  Goldfield,  see 

Bulletin  8  of  the  Geological  Survey,  page  8. 
t  The  name  "  quartzite  "  which  has  been  applied  to  this  type  of  rock  is  here  not  used 

in  its  strict  geological  sense,  but  has  been  loosely  given  to  them  for  want  of  a  more 

suitable  term.  (C.G.G.) 
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they  are  nothing  more  or  less  than  highly  altered  bauds  of  greeii- 
stone  schists. 

The  Granites. 
The  granite  occurring  throughout  the  district  varies  con- 
siderably both  in  macroscopic  and  microscopic  properties ;  that 
occurring  in  the  southern  portion  of  the  field  and  in  the  neighbour- 
hood of  Mt.  Magnet  is  a  biotite  granite,  while  that  at  Cue, 
Nannine,  Gabanintha,  and-  other  more  northern  centres  is  a  horn- 
blendic  variety  closely  resembling  syenite  in  composition  in  certain 
localities  (e.g.,  Cue),  and  appears  to  be  of  later  origin  than  the 
former  variety,  and  is  certainly  later  than  the  greenstones,  into 
which  it  is  frequently  found  intruding. 

The  following  is  an  analysis  of  a  sample  [3796]  f>f  this  type  of 
rock  from  the  160ft.  level,  Agamemnon  G.M.,  Cue  :  — 

Silica,  (SiOJ   

Carbonic  anhydride,  CO 2  ... 
Titanic  oxide,  TiO 

Ferrous  oxide,  FeO   

Ferric  oxide,  FegOg 
Alumina,  AUO 3 
Mang-anous  oxide,  MnO 
Mao^nesia,  MgO 
Lime,  CaO 

Ferrous  sulphide,  FeSg   

Soda,  Na,0  

Potash,  K,0  

Hygroscopic  water,  ... 
Combined  water,  H^O 


63-62  per  cent. 

Nil 

•72 

» 

3-47 

3-29 

14-38 

•28 

313 

5-43 

Nil 

4-40 

1-20 

-22 

•06 

100-20 

2-76 

Specific  Gravity- 
Analyst   E.  S.  Simpson. 

This  rock  is  a  grano-diorite,  intermediate  between  a  true  horn- 
blende granite  and  a  quartz  diorite,  the  silica  percentage  being  too 
low  for  the  former  and  too  high  for  the  latter.  A  section  (258)  of 
it  under  the  microscope  shows  it  to  consist  of — 

(a.)  Felspar,  mostly  plagioclase  (oligoclase)  with  a  little 
orthoclase ;  the  plagioclases  are  in  large  tabular 
crystals  and  the  orthoclase  in  clear  grains  and  lumps  ; 
the  former  are,  in  one  or  two  cases,  considerably 
clouded  from  the  presence  of  alteration  products, 
principally  saussurite.  The  felspar  forms  by  far  the 
greater  portion  of  the  section. 
{h.)  Quartz,  fairly  plentiful  in  small  irregular  grains  and 
lumps, 

(c.)  Biotite,  abundant  in  large  flakes  and  plates. 

{d.)  Hornblende,  fairly  plentiful,  in  good  sized  flakes  and 
irregular  lumps  ;  a  good  deal  of  it  is  in  parallel  inter- 
growth  with  the  biotite ;  it  is  a  dark  green  variety 
and  shows  frequent  twinning. 

(e.)  Augite :  a  few  small  crystals  of  pale-coloured  augite 
occur  associated  with  the  hornblende. 
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The  rock  is  very  similar  to  that  found  occurring  near  Meeka- 
tharra.* 

The  following-  are  four  analyses  of  rocks  obtained  from  Cue 
during  an  examination  of  that  district.  These  analyses  were 
originally  intended  for  use  in  connection  with  Bulletin  VII.— Notes 
on  the  Auriferous  Reefs  of  Cue  and  Day  Dawn,  by  Mr.  W.  D. 
Campbell — but  not  being  available  at  the  time  the  work  went  to 
press  had  to  be  omitted,  and  are  now  included,  as  many  of  the  rocks 
of  the  district  under  review  bear  a  remarkable  resemblance  to  those 
of  Cue: — 


Geological  Museum  Number  . . , 

[3976] 

[3823] 

[3847] 

Silica  SiOa  ...   

50-12 

68^46 

48-10 

48-09 

Carbonic  anhydride  CO2 

•03 

2^00 

•12 

-12 

Titanic  oxide  Ti02   

•26 

•t)l 

•41 

•12 

Water  (combined)  H2O 

•03 

•83 

•33 

205 

Soda  Na-iO   

1-95 

4^01 

211 

2-17 

Potash  K2O   

•08 

2-05 

•14 

•07 

Magnesia  MgO 

10-00 

2^08 

6^38 

7-56 

Lime  CaO 

13-04 

2-63 

12-73 

11-30 

Manganous  oxide  MnO 

•29 

Trace 

•05 

•29 

Ferrous  oxide  FeO   

7-01 

3-20 

4^33 

6-99 

Ferric  oxide  Fe^Os   

1-66 

227 

10-32 

1-43 

Alumina  AI2O3   

14-90 

12-25 

15-41 

19-77 

Ferrous  sulphide  FeS^ 

•13 

•15 

•25 

•11 

Water  (hygroscopic)  H2O  ... 

•13 

•05 

•04 

•17 

99^63 

100-59 

100-92 

100-24 

Specific  Gravity 

3^02 

3-11 

2-98 

[3832]  is  a  hypersthene  rock  (norite)  from  a  spot  on  the  north  side  of 
hill  between  Lady  Forrest  and  Polar  Star  G.Ms.  Analyst, 
E.  S.  Simpson. 

[3976]  is  a  felspar  porphyry  from  a  depth  of  2,030  feet  D.D.  bore  on  G.M.L. 
226,  Day  Dawn.    Analyst,  C.  C.  Williams. 

[3823]  is  a  fine-grained  greenstone  (amphibolite)  similar  to  that  found  all 
over  the  Murchison  Goldfield  and  is  from  a  spot  9  chains  south  of 
Princess  Extended  G.M.L.  1232,  Cue.    Analyst,  C.  C.  Williams. 

[3847]  is  a  coarse-grained  amphibolite  from  the  well  on  Water  Reserve  7745, 
Cue. 

The  Hematite-bearing  Quartzites.  t 

A.  characteristic  feature  of  the  whole  Murchison  Goldfield  is 
the  frequent  occurrence  of  belts  of  haematite-bearing  quartzites. 
These,  as  has  been  before  stated,  only  occur  in  the  greenstones,  and 
extend  as  roughly  parallel  bands  often  for  many  miles,  being  gene- 
rally found  occurring  in  the  form  of  low  rough  ridges  and  ranges, 
for,  being  harder  than  the  surrounding  rocks,  they  hsve  withstood 
longer  the  gradual  action  of  weathering ;  the  quartzites  are  generally 


*  Page  61.      t  See  footnote,  Page  13. 
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auriferous,  but  are,  as  a  rule,  too  Jow  grade  to  be  of  any  commercial 
importance  under  present  conditions  ;  however,  they  usually  have  a 
very  beneficial  effect  on  the  quartz  reefs  in  their  immediate  vicinity, 
rich  chutes  of  gold  bein<^  almost  invariably  found  wherever  the 
quartz  reefs  come  in  actual  contact  with  or  cross  them.  Frequently 
these  quartzites  are  crossed  by  transverse  lines  of  fault,  and  along 
these  rich  pockets  of  stone  are  often  found.* 

The  chemical  composition  of  these  quartzites  varies  from  almost 
pure  banded  blue  and  white  quartz  to  a  practically  pure  banded 
haematite.  They  will  be  found  more  fully  described,  with  results 
of  analyses  attached,  under  the  particular  localities  in  which  they 
occur. 

The  Superficial  Deposits. 
Overlying  the  greater  part  of  the  country  are  beds  of  recent 
deposits,  which  cover  the  country  to  depths  varying  from  a  few 
inches  to  many  feet ;  these  result  from  the  gradual  weathering  of 
the  older  rocks,  and  when  derived  from  and  overlying  the  green- 
stones are  of  a  fine  red  clayey  nature,  but  when  overlying  granite 
they  are  lighter  in  colour  and  much  more  sandy. 

The  ironstone  gravel  deposits — which  are  so  common  through- 
out the  Eastern  fields — are  not  met  with  to  any  great  extent  in  this 
district,  and  where  found  are  only  in  very  small  areas,  as  the  cappings 
of  greenstone  hills  and  ridges. 

The  Reefs. 

With  regard  to  the  reefs  of  the  district,  those  which  occur  in 
connection  with  the  quartzites,  though  frequently  of  considerable 
size,  are  almost  invariably  very  irregular,  and  their  gold  contents 
are  very  patchy,  small  rich  chutes,  as  a  rule,  being  obtained 
at  their  point  of  contact  or  intersection  with  the  quartzites,  while 
the  bulk  of  the  stone  is  blank  or  at  best  of  very  low  grade ;  the 
reefs  of  this  class,  therefore,  are  of  not  much  use  to  a  large  com- 
pany, owing  to  the  i;old  returns  being  too  uncertain,  but  are  fre- 
quently very  good  things  for  the  prospectors,  as  thousands  of 
ounces  are  often  taken  out  of  one  small  pocket,  and  this  most 
frequently  very  close  to  the  surface.  The  reefs,  which  occur  wholly 
in  the  greenstones  and  at  some  distance  from  the  quartzites,  are  as 
a  rule  much  more  regular,  both  in  size  and  in  their  gold  contents, 
and  although  this  is  very  often  found  to  occur  in  them  in  chutes, 
these  are  usually  of  considerable  extent.  These  reefs,  generally 
speaking,  give  every  promise  of  living  to  a  depth,  and  if  a  good 
many  of  them  that  are  now  abandoned  were  sunk  on  and  systemati- 
cally worked  to  a  reasonable  depth  they  would  probably  give  very 
satisfactory  returns.  At  present  practically  no  work  has  been  done 
in  the  North  Murchisou  district  below  a  vertical  depth  of  about  300 
feet. 


*  Vide  Report  on  Eoo^ardie  and  Mount  Magnet,  by  C,  G.  Gibson,  Assistant  Geologist; 
Bulletin  8,  page  16.   Perth  ;  By  Authority. 
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Water. 

The  tield,  as  a  whole,  is  well  watered,  and,  generally  speaking, 
fresh  water  can  be  obtained  anywhere  by  sinking  to  a  com- 
paratively shallow  depth,  the  only  exception  to  this  rule  being 
in  the  immediaie  vicinity  of  the  salt  lakes,  where  the  water  is 
invariably  salt ;  however,  by  sinking  a  mile  or  so  away  from  these, 
fresh  water  is  usually  obtained. 

Timber. 

Timber  is  rapidly  becoming  a  serious  item  on  this  field,  mulga 
being  the  only  kind  available,  both  for  mining  purposes  and  for 
fuel,  and  is  rapidly  becoming  exhausted,  and  in  the  more  populous 
parts  has  to  be  brought  in  from  considerable  distances. 


Description  of  the  Individual  Mining  Centres. 

The  following  is  a  description  of  the  salient  features  in  the 
different  mining  centres  of  Lake  Austin,  Tuckanarra,  Quinns, 
Gabanintha,  and  Star  of  the  East,  Nannine,  Meekatharra,  Abbotts, 
and  the  Wilgie  Mia,  Weld  Range.  The  descriptions  are,  for  con- 
venience, arranged  in  geographical  order,  beginning  with  Lake 
Austin  on  the  south  and  taking  each  centre  northwards.  In  order 
to  facilitate  the  correct  understanding  of  the  various  descriptive 
portions  of  the  report  a  geological  map  of  each  centre  has  been 
prepared  and  attached  to  this  re[)ort.  These  maps  are  on  a  scale  of 
20  chains  to  an  inch,  and  show  as  much  detail  as  this  scale  will 
permit.    They  should  prove  of  some  general  value. 


The  Island  and  Mainland,  Lake  Austin. 


The  Island. 


GrENERAL  TOPOGRAPHY. 

The  Island  consists  of  a  series  of  low  greenstone  and 
quartzite  ridges,  rising  abruptly  to  a  height  of  about  100  feet 
from  the  salt  flat  known  as  Lake  Austin.  It  is  about  three 
miles  in  length,  and  nearly  a  mile  across  at  its  widest  point; 
its  general  trend  is  a  little  east  of  north  and  west  of  south. 
It  is  traversed  by  a  series  of  parallel  quartzite  bars,  the  main  lines 
of  which  run  almost  absolutely  straight  from  end  to  end  of  it.  These 
usually  rise  up  above  the  greenstones  as  low,  rough  hills  and  ridges, 
and  are  from  a  few  feet  to  as  much  as  two  chains  in  width,  and  dip 
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at  a  steep  angle  to  the  westward.  They  run  very  true,  and  are  very 
little  faulted,  differing-  in  this  respect  from  the  otherwise  similar 
qaartzites  of  Booi^ardie.* 

To  the  eastward  of  the  Island  the  salt  lake  stretches  unbroken 
for  several  miles,  while  on  the  west  is  a  mixture  of  salt  lake  and  low 
sand  dunes  extending  for  many  miles,  the  sand  dunes  rising  to  a 
height  of  10  to  20  feet,  with  narrow  arms  of  salt  lake  running 
between  them  in  all  directions ;  a  stretch  of  lake  some  half-a-mile 
in  width  separates  the  Island  from  the  mainland  at  either  end. 
The  boundary  of  the  lake,  except  along  the  eastern  shore  of  the 
Island  and  the  southern  shore  of  the  Mainland,  is,  on  the  whole, 
very  indefinite,  and  it  is  generally  surrounded  by  low  sand  dunes, 
among  which  narrow  arms  of  the  lake  run  in  all  directions. 

The  G-reenstones. 

These  consist  principally  of  a  coarse-grained  typical  diorite, 
as  well  as  a  slightly  foliated  rock,  which  is  probably  only  an 
altered  form  of  the  above ;  this  latter  occurs  only  over  one  or 
two  small  areas,  the  prevailing  type  of  roc-k  being  massive  and 
very  coarse-grained.  Sections  of  several  samples  of  these  rocks  show 
them  to  consist  essentially  of  pale  green  hornblende  and  felspar  in 
about  equal  proportions,  the  hornblende  being  in  both  large  and 
small  crystals  and  plates,  while  the  felspar  (plagioclase)  for  the 
most  part  is  in  small  crystals  and  irregular  grains  ;  it  is  somewhat 
decomposed ;  a  little  secondary  quartz  is  also  present.  The  green- 
stones are  for  the  most  part  very  decomposed  and  weathered  down 
to  a  depth  of  from  120  to  150  feet. 

The  H^matite-bearino  Quartzites. 

These  are  the  main  feature  of  the  district,  and  occur  as 
bands  from  a  few  feet  up  to  two  chains  in  width,  running 
parallel  to  each  other  on  a  general  north -north-east  and  south- 
south-west  bearing,  with  a  steep  dip  to  the  westward.  They  con- 
sist of  banded  quartz  and  haematite  with  magnetite,  and  are  exactly 
similar  to  those  occurring  in  the  Boogardie  District,  and  in  all 
cases  are  found  to  be  highly  magnetic  ;  they  appear  to  be  merely 
highly  altered  bands  of  foliated  greenstone,  and  in  some  places  can 
be  seen  to  tail  out  imperceptibly  into  the  latter.  They  are  older 
than  the  quartz  veins  of  the  district,  as  the  latter  are  often  found 
cutting  through  them,  and  invariably  carry  a  slight  trace  of  gold, 
but  not  sufficient  to  make  them  payable,  and  at  a  depth  generally 
carry  a  considerable  quantity  of  pyrites.  Their  appearance  at  a 
depth  is  exactly  similar  to  that  at  the  surface,  except  in  one  case 
where,  in  a  small  bar  at  the  250  feet  level  in  the  Island  Eureka 
G.M.,  a  considerable  amount  of  the  haematite  of  the  bar  appears  to 
be  dying  out  and  its  place  taken  by  blue  quartz  ;  this,  however,  is 
only  on  the  hanging  wall  edge  of  the  bar,  and  if  it  was  cut  through 
it  would  probably  be  found  to  still  maintain  its  surface  charac- 
teristics. 


*  Geological  Survey,  Bulletin  8,  page  16.    Perth :  By  Authority,  1903. 
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The  following  are  two  partial  analyses  made  in  the  Depart- 
mental laboratory  of  samples  of  these  quartzites  taken  from  the 
north  end  of  the  Island  :— 


Geological  Museum  Number. 


Iron,  Fe   

Silica,  SiO.,   

Phosphorus  P   

Sulphur  S  ... 

Water  (hygroscopic)  H^O 
Water  (combined)  H^O 


39'65  per  cent. 
38-42 

•068  „ 

•042  „ 

•12 
4^03 


[5109] 


42^  11  per  cent. 
36-3K 

•106  „ 

•054  ., 

•14  „ 
2-49 


The  numbers 
Museam  Register. 


[5110],  [5109]   refer  to  the  numbers  in  the 


The  Reefs. 

These  almost  invariably  run  ]»arallel  to  and  close  along- 
side the  quartzite  bars,  dipping  in  the  same  direction  as  the 
latter,  which  is  nearly  always  towards  the  west,  and  generally 
consist  of  white  quartz,  being  very  irregular  both  in  size  and  in 
their  gold  contents ;  they  are  always  very  broken  and  unsettled  in 
the  upper  workings,  but  become  more  defined  and  regular  in  the 
harder  country  at  the  deeper  levels.  The  quartz  reefs  appear  to  be 
of  later  origin  than  the  quartzites,  as  in  several  cases  they  are  found 
cutting  through  the  latter  ;  in  such  cases  they  are  usually  much 
richer  at  the  point  of  intersection.  The  reefs  which  run  alongside 
the  quartzite  bars  are  invariably  found  to  carry  the  best  gold  when 
they  are  in  actual  contact  with  the  bar ;  as  soon  as  they  are 
separated  from  it  by  even  a  few  inches  of  country  rock  the  stone 
begins  to  get  appreciably  poorer.  Many  of  the  quartz  reefs  in  this 
district  were  phenomenally  rich  near  the  surface ;  the  chutes,  how- 
ever, were  small  and  extended  for  no  distance,  either  longitudinally 
or  vertically ;  at  a  depth  a  little  below  water  level  they  always  con- 
tain considerable  amounts  of  pyrites. 

A  fair  amount  of  alluvial  gold  was  obtained  here  in  the  early 
days,  but  appears  to  be  all  worked  out  now,  as  nothing  is  being  done 
in  that  line ;  the  areas  worked  were  small.  Speaking  of  the  alluvial 
workings,  Mr.  H.  P.  Woodward,  late  Grovernment,  Geologist, 
says : — * 

The  diggings  on  the  Island  were  some  of  the  richest  and  most  con- 
centrated on  the  held,  and  it  is  the  only  place  where  anything  like  deep 
ground  was  met  with,  a  defined  gutter  being  found  on  the  bed  rock  at  loft, 
from  the  surface.  The  alluvial  ground  ran  down  from  a  saddle  near  the 
centre  of  the  Island  in  an  easterly  and  westerly  direction  towards  the  lake, 
but  no  auriferous  reefs  have  yet  been  found  immediately  on  its  course.  The 
sinking  was  pretty  tough  in  places,  as  the  alluvium  was  cemented  together 
by  gypsum. 

*  Eeport  on  the  Murcliison  G.F.  By  H.  P.  Woodward,  Government  Geologist,  page  13. 
Perth :  By  Authority,  1893. 
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Water. 

Water  was  met  with  iu  all  the  mines  here  at  depths  varying 
from  60  to  90  feet,  its  level  being  about  twelve  feet  below'  the 
surface  of  the  lake ;  it  is  present  in  very  large  amount,  but  is 
exceedingly  salt,  this  being  almost  the  only  centre  on  the  Murchison 
Groldfield  where  such  is  the  case,  and  ^ater  for  domestic  purposes, 
as  well  as  for  cyaniding,  has  to  be  carted  or  pumped  from  wells 
several  miles  distant.  The  water  from  the  mines  is,  however,  being 
used  for  battery  purposes,  with  very  satisfactory  results.  Most  of 
the  water  used  on  the  Island  for  domestic  purposes  is  brought  by 
train  from  Cue ;  the  principal  mines,  however,  have  wells  situated 
some  three  miles  to  the  south  and  a  couple  of  miles  inland  from  the 
edge  of  the  lake.  A  good  supply  of  fair  watei-  is  obtained  from 
these.  At  the  Mainland  salt  water  is  also  met  with  in  a  large  quantity 
a  few  feet  below  the  level  of  the  lake  bed ;  water  for  domestic 
purposes  and  for  cyaniding  is  here  being  pumped  from  a  well  near 
Day  Dawn ;  fair  water  has  also  been  struck  at  a  shallow  depth  in  a 
well  about  a  mile  and  a-half  inland  from  the  shore  of  the  lake. 


Timber. 

There  is  practically  no  timber  in  the  neighbourhood,  even 
of  sufficient  size  for  fuel,  and  both  for  this  and  for  mining 
purposes  it  has  to  be  brought  in  considerable  distances  either  by 
train  or  wagons. 


The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines  in 
existence  at  the  Island  at  the  time  of  my  visit : — 

Island  Eureka  G.M.  Co.,  Ltd.,  5d,  9d,  142d. — This  Company 
is  working  a  fair-sized  quartz  reef,  which  runs  slightly  east  of  north 
alongside  a  quartzite  bar  and  dips  with  it  at  a  fairly  steep  angle  to 
the  westward.  In  the  upper  levels  the  reef  is  right  alongside  the 
quartzite  bar,  but  in  the  lower  levels  it  gets  off  it  and  dips  at  a 
somewhat  flatter  angle.  The  reef  is  from  four  to  seven  feet  in 
width,  and  consists  of  white  quartz,  with  from  six  to  18  inches  of 
schistose  formation  on  the  hanging  wall,  and  has  clean,  well-defined 
walls.  The  richest  stone  is  invariably  found  where  the  reef  comes 
in  actual  contact  with  the  quartzite  bar,  along  the  hanging  wall 
of  which  it  runs.  A  second  large  quartzite  bar  runs  parallel  to  the 
reef,  some  20  to  30  feet  to  the  west  of  it ;  this  bar  is  almost 
vertical,  while  the  reef  is  dipping  towards  the  west :  assuming  the 
reef  to  keep  on  its  present  course,  a  further  supply  of  rich  stone 
should  be  met  with  where  they  come  in  contact.  (Fig.  1.) 
The  quartzite  bars,  as  far  as  tested  on  this  property,  have  been 
found  to  carry  a  little  gold,  but  not  sufficient  to  pay  working 
expenses.  Both  these  and  the  quartz  reefs  are  heavily  mineralised 
below  about  150  feet  or  60  feet  below  water  level.    Some  very  rich 
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pockets  of  stone  have  been  taken  out  of  the  reef,  especially  from 
near  the  surface ;  a  considerable  amount  of  work  has  been  done  on 

Fig.  1. 


CROSS  SECTION  NEAR  MAIN  SHAFT  SHEWING  THE  MODE  OF  OCCURRENCE  Of  THE  ISLAND  EUREKA  REEF.  MeRCHISONIl.F 


it,  the  main  shaft  has  been  sunk  to  a  vertical  depth  of  315  feet,  and 
levels  put  in  at  250  feet 'for  about  420  feet  north,  at  175  feet  for 
about  the  same  distance  north  and  150  feet  south,  and  at  125  feet 
for  about  350  feet  north  and  200  feet  south,  and  a  considerable 
amount  of  stoping  has  been  done  from  each  level.  Water  was  met 
with  at  about  90  feet,  and  is  now  being  pumped  from  about 
260  feet  at  the  rate  of  some  1,500  gallons  per  hour;  it  is  exceed- 
ingly salt,  and  unfit  for  use  either  in  the  boilers  or  for  cyanide 
purposes ;  it  is,  however,  being  used  with  satisfactory  results  in  the 
battery.  The  country  consists  of  a  somewhat  foliated  greenstone, 
soft  and  decomposed  to  about  150  feet,  but  very  hard  and  settled 
below  this  level. 

Up  to  the  end  of  1903  this  mine,  as  shown  by  the  following 
table,  has  crushed  13,238-40  tons  of  stone  for  a  yield  of 
19,194'39ozs.  of  gold,  being  at  the  rate  of  l-45oz.  per  ton,  and 
worth  £S  17s.  lOfd.  per  oz. 

Island  Eureka  Gr.M.  Co.,  Ltd.,  G-.M.Ls.  5d,  9d.  142d. 


Year. 

Ore  crushed. 

Gold  there- 
from. 

Rate  per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897  ... 

17-00 

1,047-00 

61-59 

1897   

406-40 

1,367-25 

3-36 

1898   

549-00 

894-50 

1-63 

1899   

30-50 

429-18 

14-07 

1900   

810-50 

1,630-41 

201 

1901  

2,405-00 

3,426-30 

1-42 

1902   

4,700-00 

6,154-57 

1-31 

1903   

4,320-00 

4,245-18 

•98 

Total 

13,238-40 

19,194-39 

1-45 
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Island  Eureka  South  G-.M.L.  281d,  etc.  (late  Chicago 
Shamrock). — The  workings  on  this  property  are  situated  on  a 
quartz  reef  which  runs  along  the  western  side  of  a  large  quartzite 
bar,  and  dips  with  it  at  a  flat  angle  to  the  westward.  The  reef  is 
from  two  to  three  feet  in  width,  and  is  rather  irregular ;  the 
quartzite  bar  forms  the  footwall  of  the  reef,  and  it  is  along  this  bar 
that  the  best  stone  is  got. 

The  present  main  shaft  is  down  about  150  feet,  and  a  small 
amount  of  driving  and  stoping  has  been  done  at  this  level ;  salt 
water  was  struck  at  about  60  feet  and  is  very  abundant ;  it  is  now 
being  pumped  from  the  lower  levels  at  the  rate  of  about  2,000 
gallons  per  hour.  A  lot  of  work  has  been  done  on  the  reef  down 
to  water  level  by  the  original  prospectors,  and  some  phenomenally 
rich  patches  of  stone  were  taken  out.  A  second  parallel  reef  runs 
through  the  property  a  few  chains  further  west  along  the  eastern 
side  of  a  large  parallel  quartzite  bar  ;  so  far,  practically  no  work  has 
been  done  upon  it. 

The  following  table  shows  that  up  to  the  end  of  1903  the 
crushings  from  these  leases  (Chicago  Shamrock),  were  164-10  tons 
for  888'93oz.,  including  63"68oz.  specimens,  being  at  the  rate  of 
5'42oz.  per  ton,  and  worth  £S  18s.  lOM-  per  oz. 


Island  Eureka  South   Gr.M.Ls.  281d,  etc. 


Year. 

Ore  cru.-:hed. 

Gold  there- 
from. 

Kate  per  ton. 

1897  . 

1898  . 
1900  . 
1903  . 

tons. 
5-10 
70-00 
58-00 
31-00 

oz?. 
343-15 
86-95 
1 427-83 
31-00 

ozs. 

67-28 
1-24 
7-38 
100 

Tocal 

16410 

888-93 

542 

t  Includes  63-68oz.  dollied  and  speciuieus. 


Golconda  Mines,  Ltd.,  G.M.Ls.  3od,  42d,  68d,  69d,  70d, 
74d,  79d,  143d. — Several  Hues  of  reef  run  through  this  property 
on  a  general  bearing  slightly  east  of  north,  and  a  large  amount  of 
work  has  been  done  upon  them.  At  the  time  of  my  visit  the  mine 
was  almost  abandoned,  and  only  a  little  work  was  being  done  in 
the  upper  levels ;  I  was  unable  to  examine  the  lower  workings, 
owing  to  their  being  flooded.  The  main,  or  Golconda,  reef  is  a  large 
white  quartz  reef,  running  along  the  western  side  of  a  large  quartzite 
bar,  and  dipping  with  it  at  a  fairly  steep  angle  to  the  west.  This  reef 
is  in  places  as  much  as  eight  feet  in  width,  but  in  the  upper  levels  is 
very  irregular.  The  best  stone  was  obtained  on  the  footwall, 
especially  where  the  reef  came  in  actual  contact  with  the  quartzite  bar. 
As  in  most  of  the  other  mines  in  this  district,  some  very  rich 
po(;kets  were  found  in  the  upper  workings ;  these,  however,  were  of 
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very  limited  extent.  In  addition  to  the  above  reef,  the  Eureka  lode 
also  runs  through  the  property.  A  shaft  has  been  sunk  to  cut  this 
near  the  Company's  southern  boundary,  and  a  little  work  has  been 
done  upon  it  at  a  depth  of  about  180  feet. 

Salt  water  was  struck  at  about  90  feet,  at  which  point  the 
country  begins  to  get  hard  and  settled. 

This  mine,  as  mav  be  seen  by  the  table,  has,  up  to  the  end  of 
1903,  crushed  ll,342-60  tons  for' 21,489-15oz.,  including  llO'SOoz. 
dollied  and  specimens,  being  at  the  rate  of  l'89oz.  per  ton,  and 
worth  ^£3  17s.  6d.  per  oz. 

The  following  tables,  compiled  from  the  latest  official  statistics, 
show  the  gold  returns  from  the  various  other  mines  in  the  district 
up  to  the  end  of  1903  :— 


GoLcoNDA  Mines,  Ltd.,  G.M.Ls.  35d,  42d,  68d, 
69d,  70d,  74d,  79d.  143d. 


Ore 

Gold 

Eate 

Year. 

criislied. 

therefrom. 

per  ton. 

tous. 

ozs. 

ozs. 

Previous  to  1897  ... 

4,700-00 

7,537-00 

1-60 

1897   

1,335-00 

3,244-25 

2-43 

1898   

1,783-00 

3,990-83 

2-23 

1899   

2,787-00 

4,961-16 

1-78 

1900   

170-00 

57-05 

•33 

1902   

330-00 

311-75 

•94 

1903   

237-00 

*1,387-11 

5-85 

Total 

11,312'00 

21,48915 

189 

*  Includes  110-80oz.  dollied  and  specimens,  and  7-OOoz.  alluvial. 


The  Mainland. 


The  Mainland  exactly  resembles  the  Island  in  its  general 
configuration,  rising  on  the  south  abruptly  out  of  the  salt  lake  and 
on  the  north  and  north -west  from  the  alluvial  flats  which  cover  the 
greater  part  of  the  country  between  Lake  Austin  and  Cue.  It 
consists  of  a  series  of  low,  rough  greenstone  and  quartzite  ridges, 
whose  general  trend  is  about  east-north-east  and  west- south- west, 
narrowed  to  a  point  at  a  spot  about  a  mile  and  a-half  north-east  of 
the  most  northern  extremity  of  the  Island  and  then  widening  out 
gradually  as  it  proceeds  easterly,  the  edge  of  the  lake  maintaining  a 
general  easterly  direction.  The  country  rock  is  exactly  the  same  as 
at  the  Island,  consisting  of  a  coarse-grained  typical  diorite  very 
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decomposed  and  broken  down  to  a  depth  of  about  100  feet.  The 
only  difference  between  the  two  places  is  that  the  quartzites  at  the 
Mainland  have  a  more  easterly  and  westerly  strike,  and  are  more 
faulted  than  those  of  the  Island.  In  one  or  two  places  these  lines 
of  faults  have  been  worked  apparently  in  the  hope  of  finding  rich 
chutes  such  as  are  found  under  similar  conditions  at  Boogardie.* 
The  quartz  reefs  here,  for  the  most  part,  run  alongside  the  quartzite 
bars,  and,  as  at  the  Island,  are  richest  where  in  actual  contact  with 
them. 

At  the  time  of  my  visit  very  little  work  was  being  done  at 
either  the  Island  or  the  Mainland;  in  fact,  at  the  latter  place 
absolutely  no  work  at  all  was  going  ou,  the  only  mine  in  existence 
—  the  Mainland  Consols — being  then  under  extended  exemption. 
At  the  Island  work  was  being  carried  on  at  the  Island  Eureka, 
Island  Eureka  South,  and  to  a  small  extent  on  the  Golconda. 

One  or  two  alluvial  miners  were  also  at  work  on  the  Island, 
but  very  little  gold  is  obtained  from  this  source. 


The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines  in 
xistence  at  the  Mainland  at  the  time  of  my  visit. 

Mainland  Consols  Gt.M.Ls.,  6d,  60d,  61  d. — At  the  time  of 
my  visit  this  property  was  under  exemption,  and  I  was  unable  to 
examine  the  lower  workings  owing  to  their  being  flooded.  A  large 
amount  of  work  of  a  rather  irregular  nature  appears  to  have  been 
done,  especially  in  the  upper  levels.  Two  lines  of  reef  have  been 
worked;  one,  the  main  line,  being  an  approximately  north-east  and 
south-west  reef  running  alongside  a  large  quartzite  bar  and  dipping 
to  the  north-west ;  the  other,  a  smallei-  reef  running  at  right  angles 
to  the  former  and  dipping  at  a  flat  angle  towards  the  north-east. 
This  reef  is  from  one  to  three  feet  wide  where  seen  in  the  upper 
levels  ;  the  chute  of  gold  was  only  some  50  feet  in  length  and  has 
been  completely  worked  out,  some  very  rich  stone  having  been 
obtained  near  the  surface  in  the  early  days. 

The  main  reef  is  very  irregular,  both  in  size  and  in  its  gold 
contents,  varying  from  one  to  eight  feet  in  width.  It  runs  along- 
side and  to  the  north-west  of  a  large  quartzite  bar  which  runs  on  a 
bearing  of  about  60  deg.  and  dips  steeply  to  the  north-west. 

The  reef  has  been  followed  for  a  considerable  distance  into  the 
adjoining  leases  on  the  north-east  and  a  large  amount  of  work  has 
been  done  upon  it.  The  greater  part  of  the  stone  is  of  low  grade, 
but  very  rich  pockets  occur  here  and  there.  These  j^ockets  are 
always  small,  but  are  phenomenally  rich  and  are  generally  found  in 


*  Geological  Survey,  Bulletin  8,  p.  16.    Perth  ;  By  Authority,  1903. 
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contact  with  the  main  quartzite  bar.  The  quartzite  bars  them- 
selves, which  run  roughly  parallel  to  each  other,  invariably  carry  a 
slight  trace  of  gold,  but  are  of  too  low  grade  to  pay  to  work  ;  both 
they  and  the  quartz  reefs  carry  considerable  quantities  of  pyrites 
below  water  level.  Water  was  met  with  at  about  60  feet,  and  is  very 
plentiful  and  extremely  salt.  The  country  rock  is  a  coarse-grained 
diorite,  considerably  decomposed  to  a  depth  of  about  120  feet. 

This  property,  as  may  be  seen  bv  the  table,  has,  up  to  the  end 
of  1903,  crushed  6,589  15  tons  for  a  yield  of  21,833-47oz.,  being  at 
the  rate  of  3-31oz.  per  ton. 


Mainland  Consols  G-.M.Ls.,  6d,  60d,  61d. 


Year. 

Ore  crushed. 

Gold  there 
from. 

Eate  per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897  ... 

1,373-00 

14,612-00 

10-64 

1897   

1,726-15 

3,124-62 

1-81 

1898   

70-00 

304-00 

4-34 

1899   

700-00 

311-00 

•44 

1900   

1,607-00 

2,024-55 

1-26 

1901  

372-00 

405-50 

1-09 

1903   

741-00 

1,051-80 

1-42 

Total 

6,58915 

21,833-47 

331 

Minor  Gold  Returns  from  the  Island  and  the 
Mainland  to  end  of  1903. 


The  Island. 


Name  Oi  Lease. 

No.  of  Lease. 

Ore 
milled, 
tons. 

Gold 
yield, 
ozs. 

Average 
oz.  per 
ton. 

Island  Lake  Austin  G.M.  Co. 

8d,  40d 

1,807-00 

633-4L 

•35 

Island  Lake  Austin  South  Gr.M.  Co, 

106d 

20-00 

2-00 

•10 

New  Orient  ... 

155d 

763-50 

3,441-83 

4-50 

Von  Moltke  

llD 

( 

...  J 

*  33-00 
t  61-91 

Sundry  claims 

*  9-00 

Sundry  parcels  treated  at  Island 

119-00 

53-00 

•44 

Lake  Austin  battery 

Totals   

2,709*50 

4,23415 

156 

•  Alluvial.       t  Dollied  and  specimens. 
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The  Mainland. 


Name  of  Lease. 

No.  of  Lease. 

Ore  Milled, 
tons. 

Gold  Yield, 
ozs. 

Average 
ozs.  per 
ton. 

Comet 

313d 

22-00 

*  310-00 

14-09 

Ingot  ...   

204d 

30-00 

1 101-65 

3-38 

Mainland.  East 

97d 

20-00 

69-78 

3-48 

Mainland  Eureka  (late  Mainland 

161d  (147d) 

85-00 

X  1,115-44 

1318 

Consols  Extended  North,  147d) 

Perseverance   

171d  (85d) 

119-70 

§  737-60 

6-16 

Wild  Cat  

135d 

163-55 

II  1,124-65 

6-87 

Total   

440-25 

113,45912 

7*85 

♦Includes  238-OOozs. 
t  ,,  34-50 
t  „  837-19 
§  „  405-55 
il  „  274-65 
t      „  1,789-89 


Total  Yield  prom  District. 


No.  of  Lease. 

Ore  Milled, 
tons. 

Gold  Yield, 
ozs. 

Average 
ozs.  per 
ton. 

■ 

The  Island  

The  Mainland   

27,454-00 
7,029-40 

*45,806-62 
t2o,292-59 

1-67 

3-59 

Total   

34,483-40 

71,099-21 

2-06 

♦Includes  49'OOozs.  alluvial,  and  236'39ozs.  dollied  and  specimens, 
t      „      l,789-89ozs.  dollied  and  specimens. 


Tuckanarra. 

This  centre  is  situated  about  26  miles  slightly  east  of  north  of 
Cue  townsite,  and  just  outside  the  southern  boundary  of  the 
Nannine  District. 

GrENEEAL  ToPOGRAPHY. 

The  greater  part  of  the  couiitrv  in  the  neighbourhood  of 
Tuckanarra  consists  of  level  plains  covered  with  recent  deposits, 
through  which  rise  occasional  low  ridges  of  greenstone  traversed 
by,  and  owing  their  origin  to,  numerous  parallel  bands  of 
haematite-bearing  quartzites.  These  ridges  seldom  rise  more  than 
60  or  70  feet  above  the  surrounding  plain. 

Three  or  four  miles  to  the  east  of  the  townsite  the  ridges 
become  higher  and  more  numerous,  and  continue  thus  for  about 
four  miles,  when  their  place  is  taken  by  an  undulating  belt  of  granite 


dollied  and  specimens. 
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country  running  about  north  and  south.  About  two  miles  to  the 
north-east  of  the  townsite  are  a  few  small  outcrops  of  granite, 
evidently  part  of  a  large  body  extending  northward  from  this  point 
and  hidden  by  the  superficial  deposits  which  cover  this  part  of  the 
country  to  a  considerable  depth. 

The  Greenstones. 

The  greenstones,  within  which  the  quartz  reefs  and  the 
haematite-bearing  cjuartzites  occur,  are  the  staple  formation  of  the 
district;  the  main  mass  of  granite  to  the  north-east  has  evidently 
been  intruded  into  them,  and  they  are  also  intersected  by  several 
north  and  south  granitic  dykes  which  are  apparently  offshoots  from 
the  main  body.  They  are  for  the  most  part  massive,  hut  are  very 
much  weathered  and  decomposed  near  the  surface,  and  comprise 
diorites,  quartz-diorites,  and  amphibolites.  Of  two  specimens 
microscopically  examined,  the  first  [5316],  taken  from  a  spot  30 
chains  west  of  Boyd's  Eeward  Gr.M.L.,  is  a  fine-grained,  greenish 
rock,  showing  slight  signs  of  foliation  ;  a  section  (460)  of  it,  seen 
under  the  microscope,  shows  it  to  consist  ot" — 

(a.)  Hornblende,  forming  almost  the  entire  section  and  being 
in  small  and  irregular  crystals  and  fibrous  aggregates  ; 
it  is  a  pale  green  variety  showing  strong  pleochroism. 

(b.)  Felspar,  occurring  for  the  most  part  in  small,  clear  grams, 
but  a  few  small,  lath-shaped  crystals  also  occur 
throughout  the  section.  A  little  ilmenite  is  also 
present  in  small  scattered  grains,  and  is  in  part 
altered  into  colourless  to  pale  brown  leucoxene. 

A  second  specimen  [5317],  taken  from  30  chains  south-west  of 
the  same  lease,  is  a  coarse-grained,  dark  green,  massive  rock,  with 
no  signs  of  foliation;  a  section  (461)  of  this,  seen  under  the  micro- 
scope, shows  it  to  consist  essentially  of  hornblende  and  felspar, 
together  with  a  little  quartz  and  some  ilmenite. 

The  hornblende  occurs  principally  in  the  form  of  large 
plates  and  irregularly  formed  crystals,  and  is  consider- 
ably chloritised  in  parts. 

Felspar  is  fairly  abundant,  and  is  probably  principally  oligo- 
clase ;  it  is  considerably  clouded  from  the  presence  of 
alteration  products.  Ilmenite  is  plentiful,  both  as 
grains  and  partially  formed  crystals ;  in  a  few  cases  it 
is  altered  into  leucoxene. 

Quartz  is  present,  in  small  quantity,  in  the  form  of  irregular 
grains  and  blebs. 

The  Quartzites. 

Traversing  the  greenstones  are  numerous  parallel  bands  of 
haematite-bearing  quartzites.    North  of  the  railway  line  these  run 
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in  a  general  north-north-easterly  direction,  but  south  of  it  they 
take  a  sudden  turn  to  the  east,  and  run  on  a  bearing  varying 
from  south-east  and  north-west  to  almost  due  east  and  west. 
These  quart.zites  are  similar  to  those  occurring  at  Boogardie,  which 
have  already  been  described  in  the  geological  report*  on  that 
district  as — 

Old  fault  lines  or  joints  along  which  the  original  greenstones  have  been 
highly  foliated  parallel  to  the  line  of  faulting,  and  thus  formed  zones  of 
weakness  along  which  thermal  solutions  containing  iron,  silica,  etc.,  have 
forced  their  way  to  the  surface,  and  gradually  converted  the  original 
foliated  greenstones  into  their  present  form. 

They  here  run  in  narrow  parallel  belts,  occasionally  passing 
imperceptibly  into  foliated  greenstone,  from  two  or  three  feet  to  as 
much  as  a  chain  or  two  in  width,  and  from  one  to  five  chains 
apart,  and  can  be  followed  on  the  surface  for  a  considerable 
distance.  They  are  fairly  regular  in  their  course,  but  are  crossed 
by  numerous  faults  which,  as  a  rule,  throw  them  slightly  to  the 
west. 

These  lines  of  fault  if  properly  prospected  would,  no  doubt, 
be  found  to  yield  rich  chutes  of  stone  similar  to  those  found  at 
Boogardie.* 

As  far  as  tested,  these  bars  have  been  found  to  carry  a  small 
amount  of  gold,  but  in  no  case  have  they  jjroved  rich  enough  to 
pay  for  working.  They  vary  considerably  in  their  appearance,  in 
some  the  haematite  and  quartz  being  in  fairly  wide,  well-defined 
bands,  while  in  others  the  banding  is  hardly  visible  in  a  hand 
specimen :  they  also  vary  greatly  in  the  percentage  of  iron  present 
in  them,  though  in  no  case  is  this  exceptionally  high. 

A  partial  analysis,  made  in  tlie  Departmental  laboratory,  of 
two  typical  samples,  gave  results  as  follows  : — 


[5324.] 

[5327.] 

Metallic  iron 

40-55 

...    38-15  per  cent. 

Silica   

36-64 

...  38-54 

Phosphorus 

-02 

•20  „ 

Sulphur   

•02 

•03 

Hygroscopic  water 

•07 

...      -17  „ 

Combined  water 

4-13 

375 

[5327]  is  from  a  spot  on  the  telegraph  line  8^  miles  north-east  from 
Tuckanarra. 

[5324J  is  from  about  two  chains  north  of  locality  of  [5327]. 

The  Granites. 
Intersecting  the  greenstones  in  the  northern  portion  of  the 
field  are  several  large  granitic  dykes.  These  run  in  a  general  north 
and  south  direction,  and  are  apparently  offshoots  from  the  main  body 
farther  north,  and  vary  in  appearance  from  a  fine-grained  felsite  to 
a  coarse  granite ;  a  section  (462)  of  a  specimen  [5318]  of  this  latter 


*  Geological  Siirvey,  BuretinS,  page  16,    Perth  :  By  Authority,  1903. 
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type,  taken  from  a  large  dyke  about  five  chains  east  of  G.M.L.  146, 
seen  under  the  microscope  shows  it  to  be  a  holocrystalline  rock  con- 
sisting of — 

(a.)  Quartz  :  vei'y  abundant,  in  large  irregular  lumps  and 
grains  almost  entirely  devoid  of  crystalline  boundaries. 

(h.)  Felspar :  also  very  abundant,  and  consisting  principally 
of  orthoclase  and  oligoclase ;  it  occurs  for  the  most 
part  in  irregular  lumps  with  few  signs  of  crystalline 
boundaries ;  a  little  of  it  is  micrographically  inter- 
grown  with  the  quartz. 

(c.)  Muscovite :  fairly  plentiful  throughout  the  section  in 
the  form  of  colourless  ragged  flakes. 

(d.)  Magnetite :  occurs  as  small  scattered  grains  associated 
with  the  muscovite. 

About  two  miles  to  the  north-east  of  the  townsite  are  a  few 
small  outcrops  of  what  is  apparently  a  large  body  of  granite  extend- 
ing northward  from  this  point  to  the  neighbourhood  of  Munarra 
Gully  ;  the  greater  part  of  this  belt  is  covered  by  a  considerable 
thickness  of  recent  deposits,  but  where  found  outcropping  it  is  seen 
to  be  a  coarse-grained  variety  exactly  similar  in  appearance  to  that 
outcropping  near  Gr.M.L.  146,  and  a  description  of  a  section  which 
is  given  above.  The  junction  between  this  granite  and  the  green- 
stones is  for  the  most  part  hidden  by  the  recent  deposits,  but  it 
appears  that  the  granite  is  newer  than  and  intrusive  into  the  green- 
stones. 

Some  seven  or  eight  miles  to  the  east  of  the  town  is  another 
large  body  of  granite ;  this  belt  runs  approximately  north  and  south, 
and  is  of  a  similar  type  to  the  above. 

Superficial  Deposits. 

Covering  the  greater  part  of  the  district  is  a  considerable 
thickness  of  recent  dej^osits ;  these  vary  in  depth  from  a  few 
inches  to  many  feet,  and  are  derived  from  the  gradual  denudation 
of  the  older  rocks,  and  consist  for  the  most  part  of  a  loose,  red, 
somewhat  sandy  soil. 

In  addition  to  these  deposits  there  are  a  few  small  areas  of 
ironstone  gravel ;  these  occur  as  the  cappings  of  greenstone  ridges, 
but  are  of  very  poor  quality  and  of  very  limited  extent;  they  are 
found  principally  in  the  neighbourhood  of  the  Bachelor  G-.M.,  and 
beyond  the  eastern  extension  of  the  map. 

The  Eeefs. 

The  majority  of  the  reefs  being  worked  in  this  district 
are  those  found  occurring  in  connection  with  the  quartzites. 
They  are  generally  of  white  quartz,  often  sugary  near  the  surface, 
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and  vary  greatly  both  in  size  and  in  their  gold  contents,  a  reef  often 
ranging  from  a  mere  thread  to  as  much  as  10  feet  and  more  in  the 
same  workings.  They  usually  run  close  alongside  the  quartzite 
bars,  and  at  the  points  where  they  come  in  actual  contact  with  the 
latter  generally  carry  rich  chutes  of  gold.  These  chutes,  though 
often  exceedingly  rich,  are  small  and  very  irregular  in  their  occur- 
rence, and  the  bulk  of  the  stone  between  them  is,  as  a  rule,  very 
low  grade.  These  quartz  reefs  are  of  later  formation  than  the 
quartzites,  and  are  often  found  cutting  across  them  ;  in  such  cases 
rich  chutes  of  gold  are  usually  obtained  at  the  points  of  intersection. 

Several  reefs  are  being  worked  which  occur  in  the  greenstones 
at  some  distance  from  the  quartzites.  These  are,  as  a  rule,  some- 
what smaller,  but  are  much  more  regular  and  more  defined  than  the 
preceding  type  ;  their  gold  contents  too  are  more  uniform,  and,  on 
the  whole,  they  are  a  much  more  promising  class  of  reef. 

A  considerable  amount  of  alluvial  gold  has  been  obtained  from 
a  spot  about  half-a-mile  to  the  north  of  the  townsite.  This  "patch" 
was  about  half-a-mile  in  length  and  from  five  to  ten  chains  in  width, 
and  is  situated  on  the  side  of  a  ridge  along  which  a  number  of 
quartzite  bars  outcrop.  The  gold  has  probably  been  derived  from 
a  number  of  small  quartz  leaders  and  stringers  associated  with 
these  bars,  and  was  all  found  at  a  depth  of  only  a  few  inches  from 
the  surface.  At  the  present  time  this  patch  appears  to  be  pretty 
well  worked  out. 

Water. 

This  district  is  well  watered,  and  abundance  of  good  fresh 
water  is  obtainable  by  sinking  to  a  depth  of  about  80  feet. 

Timber. 

The  only  timber  available  for  mining  purposes  and  for  fuel 
is  mulga,  and  this  is  rapidly  becoming  very  scarce  in  the  near 
neighbourhood  of  the  town,  and  most  of  the  timber  used  has  to 
be  carted  in  from  considerable  distances. 


The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines 
working  in  the  district  at  the  time  of  my  visit : — 

Trilby  G.M.L.  1132. — A  good  deal  of  work  has  been  done  on 
this  property,  though  very  little  was  going  on  at  the  time  of  my 
visit.  The  main  shaft  has  been  sunk  vertically  to  a  depth  of 
200  feet,  and  levels  have  been  put  in  along  the  reef  at  80 
and  180  feet  southerly  to  the  south  boundary  of  the  lease,  and 
northerly  for  a  distance  of  400  feet;  a  good  deal  of  stoping  has 
been  done  from  these  levels,  all  the  stone  above  water  being  taken 
out,  and  crosscuts  have  been  put  in  easterly  for  about  200  feet  at 
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both  levels  with  the  purpose  of  cutting  parallel  reefs ;  not  much 
work,  however,  has  been  done  on  these,    (Fig.  2.) 

Fig.  2. 
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The  main  line  of  reef,  which  can  be  followed  through  this  and 
the  adjoining  leases  for  some  distance,  is  somewhat  irregular  in 
size,  varying  from  one  to  six  feet,  and  dips  steeply  to  the  westward, 
striking  about  north-north-west  and  south-south-east.  Several 
smaller  reefs  run  alongside  the  main  one  and  further  to  the  eastward, 
but  as  far  as  tested  were  very  irregular  both  in  size  and  in  their 
gold  contents,  and,  generally  speaking,  were  very  poor  below  water. 
Several  shafts  have  been  sunk  to  water  on  one  of  these  eastern  reefs, 
but  very  little  work  has  been  done  from  them,  and  they  are  now 
practically  abandoned. 

The  country  is  a  fine-grained  greenstone,  very  soft  and 
decomposed  down  as  far  as  worked,  and  intersected  by  several 
small  diorite  (?)  dykes,  which  run  east  and  west  and  cut  through 
the  reefs  without  displacing  them  in  any  way. 

An  abundant  supply  of  fresh  water  was  struck  at  about  90  feet. 

Blue  Anchor  Gr.M.Ls.  1190,  etc. — This  property  adjoins 
the  Trilby  immediately  on  the  north,  the  workings  being  situated 
on  the  same  line  of  reef.  Several  shafts  have  been  sunk,  the 
deepest  to  a  vertical  depth  of  150  feet.  From  this  shaft  drives 
have  been  put  in  southerly  along  the  reef  at  70  and  150  feet,  that 
at  the  70-feet  level  for  a  distance  of  about  600  feet,  and  the  whole 
of  the  reef  for  this  length  stoped  out  to  the  surface ;  that  at  the 
150  feet  has  been  put  in  400  feet,  and  this  block  stoped 
out  up  to  the  70-feet  level.    Very  little  work  has  been  done  to 
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the  north  of  the  main  shaft.  The  reef,  as  was  the  case  in  the 
Trilby,  is  very  irregular  both  in  size  and  in  its  gold  contents, 
varying  from  a  few  inches  to  as  much  as  10  feet,  the  large  bunches 
being,  as  a  rule,  very  low  grade ;  in  the  upper  workings  it  is 
running  very  nearly  vertically,  but  at  water  level  it  is  dipping  at 
a  steep  angle  to  the  westward ;  near  the  main  shaft  it  is  crossed 
by  a  small  granite  dyke  runniug  east  and  west,  and  dipping  at 
a  very  flat  angle  to  the  south  ;  this  dyke,  however,  does  not  displace 
it  in  any  way. 

The  country  is  greenstone,  and  is  very  decomposed  and  rotten 
as  far  as  opened  up. 

Abundance  of  fresh  water  was  struck  at  75  feet. 

At  the  time  of  my  visit  (October,  1903)  no  work  was  being 
done  on  this  property. 


Anchor   Consolidated  G.M.,  Ltd.,   G.M.Ls.  1182, 
1190,  1197,  1203,  1205. 


Tons  of  ore 

Ozs.  of  gold 

Average  ozs. 

treated. 

therefrom. 

per  ton. 

Previous  to  1897    . . . 

1897   

29-50 

26-55 

•90 

1898   

1899   

254-00 

297  00 

1-17 

1900   

710-00 

812-50 

1-14 

1901  

3,83700 

3,02837 

•78 

1902   

2,201-00 

1,934-40 

•88 

1903   

40-00 

*  80-25 

Total 

7,071-50 

6,179-07 

•87 

*  Includes  75ozs.  by  cyanide. 


Trilby  No.  1  G.M.L.  1196.— This  block  adjoins  the  Trilby 
immediately  on  the  south,  and  the  workings  are  on  the  same  Unes 
of  reef  as  have  been  worked  on  that  property.  Four  shafts  have 
been  sunk  to  water  level  (90  feet)  near  the  n«>rth  boundary  of  the 
lease,  and  the  three  most  westerly  connected  by  a  crosscut  at  this 
level.  Two  reefs  were  driven  on  southerly  at  water  level"  for  a  dis- 
tance of  about  50  feet ;  these  varied  in  size  from  six  inches  to  two 
feet,  but  were  very  low  grade,  and  no  further  work  Nvas  done  o:i 
them. 

Trilby  No.  1  G.M.L.  1196. 


Year. 

Tons  of  Ore 
treated . 

Ozs.  of  Gold 
therefrom. 

Average  oz, 
per  ton. 

1901  . 

7-50 

1-40 

•19 

1902  . 

21  00 

1-50 

-07 

1903  . 

20-00 

7-85 

•39 

Total 

48*50 

1075 

•22 
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Cable  G.M.L.  1199. — "Near  the  eastern  boundary  of  this  lease 
a  large  irregular  quartz  reef  is  being  worked,  varying  in  size  from 
three  to  12  feet,  and  consisting  of  a  sugary  ironstained  quartz. 
Its  general  trend  is  about  north  and  south,  but  near  the  main  shaft 
it  takes  a  sharp  turn  to  the  eastward  for  about  100  feet,  and  then 
gradually  comes  round  to  its  north  course  again ;  it  dips  at  a  steep 
angle  to  the  westward.  The  chute  of  gold  is  about  250  feet  in 
length,  and  dips  to  the  southward,  but  the  values  of  the  reef  vary 
considerably  within  this  length.  The  country  is  very  broken  and 
decomposed  down  as  far  as  worked. 

The  main  shaft  has  been  sunk  on  the  reef  to  a  depth  of  100 
feet  (water  level),  and  drives  put  in  along  it  at  this  level  for  100 
feet  southerly  and  160  feet  northerly  ;  very  little  stoping  has  been 
done.  The  reef  is  about  12  feet  wide  at  the  end  of  the  south  drive, 
but  is  much  smaller  and  more  broken  at  the  north  end.  Near  the 
western  boundary  a  reef  parallel  to  the  Trilby  line  has  been  worked 
to  a  depth  of  80  feet.  This  reef  is  from  one  to  eight  feet  in  width, 
averaging  about  three  feet,  and  dips  westerly,  dipping  into  the 
Trilby  lease  at  about  80  feet.  It  has  been  worked  out  from  this 
level  to  the  surface  for  a  distance  of  110  feet  south,  and  60  feet 
north  in  the  Cable.  Crosscuts  have  also  been  j)Ut  into  it  from  the 
Trilby  main  shaft  at  the  80  feet  and  180  feet  levels,  and  a  little  work 
was  done  on  it  at  this  latter  level,  but  the  stone  liad  become  very 
poor,  and  it  was  soon  abandoned. 


Cable  G.M.L.  1199. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1900  . 

65-50 

73-53 

1-12 

1901  . 

111-CO 

108-10 

•97 

1902  . 

405- ro 

321-29 

•79 

1903  . 

1,312-00 

802-27 

-61 

Total 

1,893-60 

1,30519 

•69 

Open  Cut  G.M.L.  1218. — The  same  reef  is  being  worked  on 
this  property  as  on  the  Cable,  it  is  here  running  north  and  south, 
and  an  open  cut  has  been  made  on  it  to  a  depth  of  about  40  feet. 
A  vertical  shaft  has  also  been  sunk  on  it  to  a  depth  of  95  feet,  and 
a  drive  put  in  southerly  for  100  feet  along  it  at  this  level,  and  a 
little  stoping  done.  The  reef,  which  dips  west  at  an  angle  of  about 
80°,  as  seen  in  the  drive,  is  very  irregular  and  broken,  varying  in 
size  from  three  to  12  feet.  Its  gold  contents,  too,  vary  greatly,  the 
stone  as  a  whole  being  low  grade,  with  occasional  small  rich 
patches. 

A  crosscut  has  been  put  in  easterly  from  the  shaft  at  the 
bottom  level,  for  a  distance  of  about  60  feet,  with  the  object  of 
cutting  a  second  parallel  reef  which  outcrops  about  a  chain  to  the 
east. 
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Trilby,  Block  I,  G.M.L.  1218  (Open  Cut). 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1900  . 

1901  . 

1902  . 

1903  . 

104-50 
28-00 

74-65 
5-40 

•71 
-19 

Total 

132-50 

80-05 

•60 

Lady  Eva  G-.M.L.  1180. — This  property  is  situated  about  two 
miles  east  of  Tuckanarra  township.  A  large  white  quartz  reef  runs 
through  about  the  centre  of  the  lease  on  the  western  side  of  a  large 
felsite  dyke  running  north-west  and  south-east.  It  has  no  defined 
course,  but  twists  about  in  all  directions.  Three  shafts  have  been 
sunk  on  it,  the  deepest  being  down  70  feet,  and  the  other  two  40  and 
20  feet.  About  60  feet  of  driving  has  been  done  from  the  70  feet 
shaft,  but  no  stoping.  The  reef,  as  opened  up  here,  is  from  four  to 
six  feet  wide.  The  greater  part  of  the  stone  is  of  very  low  grade, 
but  a  few  rich,  pockets  were  obtained,  principally  along  the  junction 
of  the  reef  with  the  dyke.  At  the  time  of  my  visit  a  little  work  of 
a  prospecting  nature  was  being  carried  on  near  the  surface. 

The  country  is  greenstone,  considerably  foliated,  and  getting 
very  hard  almost  at  the  surface. 


Lady  Eva  a.M.L.  1180  (109n). 


Year. 


Gold. 


1897  .. 

1898  .. 


70-85OZ.  doUied  and  specimens. 
19-90  oz. 


Total  ... 


90*76  oz. 


Boyd's  Reward,  R.C.  64n. — A  fair-sized  quartz  reef  runs 
along  the  eastern  side  of  a  large  quartzite  bar  running  about  north- 
west and  south-east  near  the  western  boundary  of  this  lease.  This 
reef,  which  varies  in  size  from  six  inches  to  three  feet,  and  dips 
with  the  bar  (Fig.  3)  at  a  steep  angle  to  the  eastward,  has  been 
worked  down  to  a  depth  of  about  90  feet.  Several  shafts  have 
been  sunk  on  it  to  this  depth,  and  a  block  200  feet  in  length 
has  been  stoped  out  from  this  level  to  within  about  30  feet  of 
the  surface. 
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A  main  vertical  shaft  has  been  sunk  to  a  depth  of  200  feet  a 
little  to  the  east,  and  crosscuts  put  in  to  intersect  the  reef  at  140 
and  180  feet,  but  no  further  work  has  been  done  from  it,  and  at  the 
time  of  my  visit  the  workings  were  full  of  water. 

Fig.  3 
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SECTION  SHEWING  fHEMODE  OF  OCCURRENCE  OF  REff  ON  BOYDS  fJEWARO 
G  .M  L  64  TUCKANARRA. 

P^jPThe  reef  is  very  patchy,  the  gold  occurring  in  small,  short 
chutes,  or  pockets,  some  of  which  were  phenomenally  rich. 

The  country,  as  far  as  worked,  consists  of  very  soft, 
decomposed  greenstone. 

A  plentiful  supply  of  fresh  water  was  struck  at  about  95  feet. 


Boyd's  Reward,  R.Cs.  341,  342  (E.G.  64n). 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold      Average  oz. 
therefrom.            per  ton. 

1899   

1900   

1901  

1902  ...   

1903   

Total  

210-50 
345-00 
156-00 
33-00 
91-00 

3,245-44 
*697-30 
242-30 
377-65 
178-45 

15-41 
2-02 
1-55 

11-44 
1-96 

835-50 

4,74114 

5-67 

*  Includes  34-65oz.  dollied  and  specimens. 


Nemesis  G.M.L.  1337  (late  Bachelor). — This  property  is 
situated  about  six  miles  to  the  east  of  Tuckanarra  townsite. 

Several  quartzite  bars  run  through  the  lease  on  a  bearing 
slightly  north  of  east  and  south  of  west.  A  small  irregular  quartz 
reef  and  several  small  quartz  leaders  run  alongside  and  across  one 
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of  these  bars.  This  reef  has  been  worked  to  a  depth  of  100  feet  by 
means  of  two  vertical  shafts,  from  the  most  western  of  which 
drives  have  been  put  in  along  the  reef  for  150  feet  east  and  80  feet 
west  at  both  the  50  and  90  feet,  but  practically  no  stoping  has  been 
done.  The  reef  varies  in  thickness  from  a  few  inches  to  about 
three  feet,  and  is  very  irregular  in  its  gold  contents ;  a  very  rich 
chute  was  obtained  at  the  point  where  it  crosses  the  quartzite  bar 
(Fig.  4)  and  has  been  worked  out  from  water  level  (100  feet)  to  the 
surface. 

Fig.  4. 


c^LAN  SHEWING  THE  MODE  OF  OCCURRENCE  Of  MAIN  REEF  AT  BACHELOR  G.M.MKANARA 


Several  other  parallel  reefs  ran  through  the  property,  and, 
doubtless,  similar  rich  chutes  will  be  found  in  these  at  their  points 
of  intersection  with  the  quartzites. 

The  quartzites  carry  a  fair  percentage  of  pyrites  below  water 
level  as  well  as  a  small  amount  of  gold. 

Several  other  leases  have  been  pegged  out  along  this  line  of 
reef,  but,  so  far,  practically  no  work  has  been  done  upon  them. 

The  country  is  greenstone,  very  soft  as  far  as  opened  up. 

Grood  fresh  water  is  met  with  at  100  feet. 


Nemesis  G.M.L.  1387  (late  Bachelor  G.M.L.  1192) 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1900  . 

1901  . 

1902  . 

1903  . 

3400 
38-00 
58-00 
236-00 

*143'10 
100-45 
70-75 
775-03 

4'21 

2-  64 
1-22 

3-  28 

Total 

36600 

1,089-33 

2-98 

*  Includes  24-65  oz.  dollied  and  specimens. 
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The  following  table  shows  the  total  gold  returns  from  the 
leases  at  Tuckanarra,  other  than  those  already  mentioned,  up  to 
the  end  of  1903  :— 


Name  of  Lease. 

No.  of  Lease. 

Tons  of 

Ore 
treated. 

Ozs.  of 
Gold 

Average 
oz.  per 
ton. 

Bright  Smile   

1396 

28-00 

10-50 

•46 

Diorite  Queen   

1225 

3900 

22-30 

•57 

Douglas  Boulder 

1280  (199n) 

137-50 

*629-67 

4^51 

Dyke  

1242 

83-50 

18-80 

•22 

East  Lynne  ... 

1223  (131n) 

27-00 

10-14 

•39 

Federal   

1349 

119-00 

14-60 

•12 

General  Gordon   

1285 

1000 

34-00 

3-40 

Just-in-time  

1378 

15-00 

3-65 

•24 

Maybelle   

1363 

181-00 

41-20 

•23 

Newhaven 

1200  (287n) 

5700 

1165-09 

2-89 

No.  1  South  Tuckanarra 

160-00 

50-00 

•31 

Rand  ... 

1226 

10-00 

62-50 

6-25 

Tuckanarra  North  ... 

1185  (206n) 

143  00 

40-10 

-28 

(W.  Dowson)   

P.A.  599 

24-00 

14-70 

•61 

Sundry  Claims   

313-15 

70-57 

'22 

Treated  at  Public  Battery  

J589-40 

*  Includes  465-l-2oz.  dollied  and  specimens, 
t      „  n8-95oz. 
t  By  cyanide. 


The  Country  between  Tuckanarra  and  Munarra 

Gully. 

From  Tuckanarra  northwards  the  country  is  greenstone, 
traversed  by  haematite-bearing  quartzites,  to  a  point  about  a 
mile  north  of  the  Trilby  G-.M.,  where  granite  makes  its  appearance, 
continuing  mostly  as  level  plains  covered  with  loose  sandy  soil, 
with  bare  outcrops  of  rock  here  and  there,  to  a  spot  about  a 
mile  south  of  Munarra  Gully,  where  it  once  more  disappears 
below  the  greenstones.  The  northern  boundary  of  this  granite 
belt  runs  easterly  nearly  as  far  as  Stake  Well,  and  westerly 
for  eight  or  ten  miles,  then  turning  away  north.  The  country 
in  the  neighbourhood  of  Munarra  GruUy  is  hilly,  and  consists 
of  massive  fine  and  coarse-grained  greenstone.  The  belt  is  some 
15  miles  across,  and  runs  in  a  general  northerly  direction  from 
this  point.  Its  eastern  extension  includes  Stake  Well,  at  which 
point  the  greenstones  are  traversed  by  a  series  of  north  and  south 
belts  of  haematite- bearing  quartzites,  similar  to  those  occurring 
at  Tuckanarra,  Nannine,  Boogardie,  and  other  places  on  the 
Murchison  goldfield.  These  belts  run  in  an  almost  due  north 
and  south  direction,  and  have  been  proved  to  extend  northerly  for 
at  least  10  miles.    Stake  Well  is  about  their  southern  limit. 

After  Many  Years  Gr.M.Ls.  23Cn,  '231n,  etc.^ — These  leases  are 
situated  at  Munarra  G-ully,  about  nine  miles  north  of  Tuckaiiarra  ;  a 
large  quartz  reef  runs  east  and  west  through  them,  and  a  good 
deal  of  work  has  been  done  on  it  down  to  a  depth  of  300  feet  on  the 
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underlay  (90  feet  vertical).  The  reef,  which  is  rather  bunchy, 
runs  up  to  10  and  12  feet  in  width,  averaging  about  six  feet,  and 
dips  at  an  angle  of  from  30°  to  40°  to  the  north  ;  it  carries  a 
large  percentage  of  pyrites  at  water  level  and  a  considerable  quantity 
of  oxide  of  iron,  resulting  from  the  oxidation  of  the  pyrites,  above 
water  level.  A  good  deal  of  copper  is  also  associated  with  it ;  this, 
which  is  mostly  in  the  form  of  malachite  (green  carbonate),  occurs 
usually  in  bunches,  some  of  which  were  very  rich.  A  little  sulphide 
ore  is  beginning  to  make  its  appearance  at  water  level,  at  which 
depth  the  reef  is  lying  much  flatter  than  at  the  surface.  At  a 
point  some  five  chains  west  of  the  main  shaft  the  reef  takes  an  "  S" 
curve  for  a  few  chains  and  then  runs  on  again  on  its  original 
bearing  ;  at  this  point  a  vertical  shaft  has  been  put  down  to  a 
depth  of  75  feet,  and  a  little  driving  and  stoping  done  from  it. 
Eastward  from  the  main  shaft  the  reef  is  very  poor,  and  practically 
no  work  has  been  done  on  it  in  this  direction.  The  best  stone  was 
obtained  near  the  surface  from  a  large  open  cut  about  a  chain  west 
of  the  main  shaft.  In  this  shaft  the  reef  pinches  out  at  a  point 
about  100  feet  from  the  surface  (on  the  underlay),  but  makes 
again  a  few  feet  further  down,  and  in  the  bottom  level  is  from 
eight  to  ten  feet  in  width,  with  clean,  well-defined  walls,  and  giving 
every  promise  of  living  to  a  much  greater  depth.  The  main  shaft 
has  been  sunk  on  the  underlay  to  a  depth  of  about  320  feet  (90  feet 
vertical)  to  water.  Levels  have  been  put  in  at  80  feet  for  a  distance 
of  300  feet  west  and  50  feet  east,  and  at  300  feet  for  300  feet 
west ;  a  little  stoping  has  been  done  between  the  80  feet  level 
and  the  surface,  but  none  at  the  bottom  level.  These  workings 
were  carried  out  by  the  original  company,  and  are  now  abandoned, 
and  the  leases  have  recently  been  repegged  by  a  new  syndicate, 
who  are  erecting  a  five-head  battery  at  the  eastern  end  of  the  reef, 
and  are  carrying  on  work  in  a  small  way  both  at  this  point  and  at 
the  extreme  western  end  of  the  reef,  where  an  underlay  shaft  has 
been  sunk  to  a  depth  of  about  40  feet,  and  a  little  driving  and 
stoping  done  from  it.  The  reef  here  is  low  grade  and  is  very 
irregular,  varying  from  a  few  inches  to  as  much  as  four  feet. 

At  the  eastern  end  of  the  line  what  appears  to  be  a  parallel 
reef  has  been  worked  to  a  depth  of  about  40  feet,  partly  by  the 
original  company  and  partly  by  the  present  owners ;  a  considerable 
quantity  of  fairly  rich  stone  was  taken  out  of  a  large  open  cut  by 
the  original  owners,  and  a  water  shaft  sunk  to  a  depth  of  about 
60  feet.  The  present  syndicate  are  now  working  this  reef  at  a 
depth  of  about  40  feet ;  it  is  low  grade — being  expected  to  average 
about  seven  dwts.— and  very  irregular,  varying  from  a  mere  thread 
to  as  much  as  six  feet. 

An  abundant  supply  of  good  fresh  water  is  obtained  at  about 
90  feet  vertical  in  the  main  woikings  and  at  about  50  feet  on  the 
lower  country. 

The  country  consists  of  massive  fine  and  coarse-grained  green- 
stone, and  gets  very  hard  and  settled  at  about  75  feet. 
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After  Many  Tears  G.M.Ls.  230/1n,  265/6n,  314n,  322n. 


Year. 

Tons  of  Ore 
treated. 

Ozs,  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1900  . 

1901  . 

1902  . 

1903  . 

11,321-00 

168-00 
12-75 

5,727-73 
*  88:00 
175-80 
15-00 

•50 

1-04 
117 

Total 

11,50175 

6,006*53 

•53 

*  By  cyanide. 


The  Country  between  Munarra  Gully  and  Quinns. 

(Thirty-one  miles  E.) 

The  road  from  Munarra  Gully  to  Quinns  for  the  first 
mile  runs  south,  over  greenstone  ridges,  till  it  comes  on  to  the 
granite  country  ;  it  then  turns  easterly  and  runs  over  granite  flats, 
close  to  their  northern  junction  with  the  greenstones,  to  a  spot  a 
mile  or  two  west  of  Stal^e  Well,  where  the  granite  disappears  and 
its  place  is  taken  by  greenstone  ridges  traversed  by  north  and 
south  bands  of  hagmatite-bearing  quartzites.  The  greenstones 
extend  to  within  about  half -a- mile  of  the  railway  line  at  Stake 
Well,  when  they  give  place  to  extensive  flats  covered  with  a  con- 
siderable thickness  of  recent  deposits,  which  apparently  overlie 
greenstones,  and  heavily  timbered  with  mulga,  except  in  the  near 
neighbourhood  of  Stake  Well,  where  it  has  all  been  cut  for  firewood, 
etc.  These  flats  continue  uninterruptedly  to  Culculli,  at  which  point 
there  is  an  outcrop,  in  the  form  of  a  low  ridge,  of  greenstones 
traversed  by  several  small  north  and  south  quartzite  bars ;  from 
here  the  flats  continue  again  for  a  further  distance  of  about  three 
miles,  at  which  point  there  is  a  large  bare  outcrop  of  granite 
extending  for  two  or  three  miles,  and  apparently  trending  away 
north-east.  From  here  the  flats  are  continuous  on  past  Burnakura — 
at  which  place  there  are  a  few  low  greenstone  ridges — to  a  point 
about  three  miles  west  of  Quinns,  at  which  spot  the  country  becomes 
hilly,  and  consists  of  massive  greenstones  traversed  by  several 
parallel  quartzite  bars,  which  run  in  the  form  of  a  rough  semi- 
circle round  the  Quinns  townsite,  and  intersected  by  intrusive  areas 
of  granitic  schists. 


Quinns, 

The  mining  centre  of  Quinns  is  situated  about  35  miles  to  the 
east  of  Tuckanarra.  Speaking  of  this  district,  Mr.  Woodward,  a 
former  Government  Geologist,  says  *  : — 

At  Quinns  some  low,  rough  ranges  of  metamorphic  rock  rise  from  the 
plain,  which  for  a  considerable  distance  from  them  is  strewn  with  stones. 


*  The  Murchison  Goldfield,  by  H.  P.  Woodward,  page  20,  Perth.    By  Authority,  1893. 
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The  reefs  here  are  mostly  large  and  very  ferruginous  ;  in  fact,  in  some 
cases  would  be  better  described  as  iron  lodes.  These,  of  course,  though 
consisting  of  haematite  at  the  surface,  will  make  into  pyrites  in  depth,  which 
will  be  more  troublesome  to  work  ;  therefore  only  those  reefs  which  are  very 
rich  will  be  worth  working  after  they  cease  to  pay  the  prospectors  to  do  so 
by  hand. 

Some  of  the  gullies  in  these  hills  proved  very  rich  in  alluvial  gold,  and 
were  easily  worked,  as  the  gold  was  found  in  a  defined  gutter,  but  up  to  the 
present  no  reefs  along  these  gullies  have  been  found  which  were  rich 
enough  to  work. 

The  Sir  Garnet  is  a  large  lode,  mostly  composed  of  haematite,  in  which 
there  are  some  bunches  of  quartz  which  show  gold  freely.  This  haematite 
is  the  result  of  the  decomposition  of  sulphides,  which  will  be  met  with  in 
depth.  Considering  the  richness  of  the  stone,  length  of  outcrop,  and  size 
of  the  lode,  this  mine  should  pay. 

The  Premier  is  also  on  a  large  ironstone  lode,  but  seems  to  carry  the 
gold  only  in  small  veins,  on  the  extent  of  which  will  depend  the  value  of 
this  mine. 

There  are  several  other  reefs  being  prospected,  but  on  these  very  little 
can  be  said  at  present. 

At  Quinns  there  is  a  small  area  of  granitic  schists  occurring 
entirely  within  the  greenstones  and  from  a  mile  to  a  mile  and  a-half 
in  width  and  three  miles  or  so  in  length,  forming  a  series  of  low, 
rough  ridges,  rising  to  a  height  of  50  feet  or  60  feet  above  the  plain, 
and  in  about  the  centre  of  which  the  townsite  of  Quinns  is  situ- 
ated. The  rock  itself,  which  appears  to  be  a  very  highly  foliated 
granite,  is  very  much  weathered  and  decomposed ;  a  section  (464) 
of  a  specimen  [5333]  taken  from  Gr.M.L.  467,  seen  under  the  micro- 
scope, shows  it  to  consist  of — 

(a.)  Quartz :  abundant,  in  irregular  grains  and  imperfectly 
formed  crystals. 

(6.)  Felspar  :  also  very  abundant,  in  large  irregular  lumps 
and  tabular  crystals ;  it  is  probably  principally 
oligoclase,  but  is  very  clouded  and  decomposed. 

(c.)  Biotite :  fairly  plentiful,  in  long,  ragged  flakes  con- 
siderably altered  and  bleached. 

Most  of  the  present  workings  are  situated  in  these  schists,  near 
their  western  end. 

The  schists  are  surrounded  by  greenstone  ridges  extending  out- 
wards for  several  miles,  when  they  die  out  and  give  place  to  level 
plains  covered  with  recent  deposits.  These  greenstones  are  very 
much  decomposed  and  weathered  on  the  surface,  and  consist  for  the 
most  part  of  a  coarse-grained  diorite,  a  section  (463)  of  a  specimen 
[5329]  of  which,  taken  from  a  point  five  chains  north  of  G.M.L. 
453,  seen  under  the  microscope  shows  it  to  consist  of — 

(a.)  Hornblende :  comprising  about  50  per  cent,  of  the  sec- 
tion, and  occurrinii:  in  the  form  of  small  lath-shaped 
crystals  and  irregularly-shaped  plates  and  grains ; 
it  is  considerably  chloritised  in  places. 
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(h.)  Felspar  :  forming  the  greater  part  of  the  remainder  of 
the  section,  and  in  the  form  of  small  grains  and 
lumps,  for  the  most  part  without  any  signs  of  crystal- 
line boundaries  ;  it  is  probably  principally  oligoclase, 
but  is  much  clouded  and  considerably  decomposed, 
(c.)  Magnetite :  fairly  plentiful  in  scattered  grains  through- 
out the  section. 

A  few  small  crystals  of  apatite  are  also  present,  as 
well  as  a  little  calcite  in  irregular  grains. 

The  rock  is  somewhat  weathered,  and  shows  slight 
signs  of  foliation ;  this,  however,  may  only  be  the 
result  of  the  weathering. 
These  greenstones  are  traversed  by  parallel  bands  of  haematite- 
bearing  quartzites  of  the  usual  type,  which  run,  roughly,  parallel  to 
the  junction  of  the  greenstones  with  the  schists,  and  form  rough 
ridges  50  to  70  feet  high.     In  one  or  two  instances  they  have 
been  worked  for  their  gold  contents,  but  not  much  work  was  done 
on  them,  and  they  have  since  been  abandoned. 

A  partial  analysis  made  in  the  Departmental  Laboratory  of  a 
typical  sample  [5331]  of  these  quartzites,  taken  from  the  Sir  Garnet 
G-:M.L.  23,  gave  results  as  follows  : — 


Metallic  iron   

  29-63  per  cent. 

Silica   

  54-15 

Phosphorus  ... 

  -073 

Sulphur 

  -034 

Hygroscopic  water  ... 

  -08 

Combined  water 

  -60 

The  Reefs. 

These  occur  both  in  the  greenstones  and  in  the  schists, 
most  of  those  in  the  greenstones  being  found  occurring  in  con- 
junction with  the  quartzites,  although  several  large  ones  are 
found  outcropping  at  some  distance  from  them ;  these,  however,  are 
apparently  no  good,  and  no  work  has  been  done  on  them.  At 
present  all  the  workings  in  the  greenstones  have  been  abandoned, 
and  the  only  reefs  being  worked  are  those  occurring  in  the  schists. 
These  have  a  general  trend  about  north-east  and  south-west,  and 
though  not  large  are  very  regular  and  well  defined,  with  every 
promise  of  living  to  a  considerable  depth.  The  district  is  consider- 
ably handicapped  owing  to  the  fact  that  there  is  no  battery  nearer 
than  G-abanintha — 10  miles.  A  large  amount  of  alluvial  gold  has 
been  obtained  from  this  field  in  past  years,  both  over  the  greenstone 
country  and  the  schists.  Where  found  over  the  former,  it  apj^ears 
to  have  been  derived  principally  from  numerous  small  quartz  reefs 
and  veins  associated  with  the  quartzites ;  while  in  the  schists  it  is 
probably  derived  from  small  quartz  leaders  which  run  through 
them  in  all  directions,  and  some  of  which  are  very  rich. 

Very  little  alluvial  work  is  being  done  on  the  field  at  present. 

Water. 

Fresh  water  is  obtainable  on  the  field  at  a  depth  of  from  50 
to  70  feet,  and  is  apparently  present  in  fair  quantity. 
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Timber. 

Timber  (mulga)  is  still  fairly  plentiful  throughout  the  district. 
The  Mines. 

Two  Jacks  Reward  Lease  453n. — A  fair-sized  quartz  reef 
runs  on  an  approximately  north-east  and  south-west  bearing  through 
this  lease  near  its  north-western  boundary.  The  reef  has  a  well- 
defined  outcrop,  and  can  be  followed  for  a  considerable  distance 
through  this  lease  and  the  adjoining  one.  On  it  two  shafts  have 
been  sunk — the  most  westerly  to  water  level  (80  feet),  and  the 
easterly  to  a  depth  of  50  feet.  From  the  former  of  these,  drives 
have  been  put  in  20  feet  east  and  30  feet  west  at  water  level,  but  no 
stoping  has  been  done.  In  this  shaft  the  reef  is  six  feet  wide  at  the 
surface,  18  inches  at  40  feet,  and  four  feet  at  water  level,  and  con- 
sists of  white  laminated  quartz.  The  second  shaft  is  down  50 
feet  underlay  on  the  reef,  and  a  block  about  25  feet  in  length  has  been 
stoped  out  each  way  from  this  level  to  close  to  the  surface.  The 
reef,  as  shown  here,  is  about  five  feet  wide  in  the  west  face  and  three 
feet  in  the  east,  its  average  width  throughout  being  about  four 
feet,  and  dips  at  an  angle  of  about  80°  to  the  south  ;  the  walls  are 
very  clean  and  well  defined  right  from  the  surface. 

The  country  consists  of  granitic  schist,  and  is  fairly  soft  as  far 
as  opened  up. 

Good  fresh  water  was  struck  at  a  depth  of  about  80  feet. 

A  second  reef  runs  through  the  property  nearly  parallel  to  the 
main  line,  a  couple  of  chains  farther  north.  This  is  a  fair-sized, 
nice-looking  reef  on  the  surface,  but  so  far  no  work  has  been  done 
on  it. 

Up  to  the  end  of  1903,  215-00  tons  of  stone  had  been  crushed 
from  this  mine  for  a  yield  of  217'77ozs.,  including  22  02ozs.  dollied 
and  specimens,  giving  an  average  of  '99oz.  per  ton. 

On  the  adjoining  lease,  on  the  west,  a  little  work  has  been  done 
on  the  same  line  of  reef,  which  is  here  about  six  feet  in  width,  and 
10  tons  of  surface  stone  were  crushed  for  an  average  vield  of 
lOdwts. 

Cornstalk  Gr.M  .L.  465n. — The  reef  on  this  propertyruns  about 
north-east  and  south-west ;  on  it  a  shaft  has  been  sunk  to  a  depth 
of  35  feet,  and  a  few  tons  of  stone  stoped  out ;  an  open  cat  has  also 
been  made  on  the  reef  a  few  chains  south-west  from  the  shaft  to  a 
depth  of  about  20  feet.  The  reef,  which  consists  of  clean,  white 
laminated  quartz,  is  about  12  inches  in  thickness  at  the  top  of  the 
shaft,  widening  to  about  two  feet  at  the  bottom  ;  in  the  open  cut  it 
is  about  three  feet,  and  dips  to  the  south-east  at  an  angle  of  about 
75° ;  the  richest  stone  so  far  has  all  been  found  on  the  footwall 
side  of  it,  that  on  the  hanging  wall  being  as  a  rule  poor,  especially 
where  the  reef  widens.  The  country  is  granitic  schist  considerably 
decomposed  and  softened,  but  the  walls  of  the  reef  are  very  clean 
and  well  defined  right  from  the  surface. 
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During  1903  this  property  crushed  81-00  tons  of  stone  for 
62*15ozs.  of  gold,  being  at  the  rate  of  '7602.  per  ton. 

Princess  Dagmar  G.M.L.  478n. — This  lease  adjoins  the  Corn- 
stalk on  the  south-west,  and  is  working  on  the  same  line  of  reef  ;  a 
vertical  shaft  has  been  put  down  on  it  to  a  depth  of  50  feet  (water 
level),  and  about  30  feet  of  driving  and  a  little  stoping  have  been 
done  at  this  level.  As  far  as  opened  up,  the  reef  is  about  three  feet 
in  thickness,  and  consists  of  clean,  white  laminated  quartz,  as  in  the 
Cornstalk  ;  it  dips  at  an  angle  of  about  80°  to  the  south-east.  Good 
water  was  struck  at  50  feet,  at  which  level  the  reef  is  some  four  feet 
in  width,  and  appears  to  be  improvmg  in  value.  The  country  is 
fairly  soft  granitic  schist,  and  the  walls  of  the  reef,  as  in  the 
Cornstalk,  are  clean  and  sharp  right  from  the  surface.  To  the  end 
of  1903  this  mine  has  crushed  58-50  tons  for  42-lOozs.,  an  average 
of  -72oz.  per  ton. 

HoMESTAKE  G.M.L.  467n. — Several  lines  of  reef  run  through 
this  property  in  the  prevailing  north-east  and  south-west  direction. 
On  the  most  northerly  of  them  a  fair  amount  of  work  appears  to 
have  been  done,  but  it  is  now  abandoned.  On  the  reef  at  present 
being  worked  a  couple  of  shafts  have  been  put  down  to  a  depth  of 
about  30  feet,  but  no  driving  or  stoping  has  been  done.  The  reef  as 
exposed  in  these  shafts  is  slightly  bunchy,  varying  from  12  to  30 
inches,  and  dips  steeply  to  the  south-east ;  it  consists  of  clean,  white 
laminated  quartz,  and  has  clean,  well-defined  walls.  The  country  is 
granitic  schist.  So  far,  25  tons  of  stone  have  been  crushed  for  an 
average  of  lOdwts. 

Yorkshire  Lass  Gr.M.L.  479n. — The  workings  on  this  lease  are 
on  the  same  reef  as  the  Homestake  workings.  The  only  work  done 
so  far  consists  of  an  open  cut  from  10  to  15  feet  deejj,  and  some  40 
feet  in  length  ;  the  reef,  which  has  the  same  appearance  as  in  the 
Homestake,  is  here  from  two  to  three  feet  in  width,  and  dips  to  the 
south-east.  The  best  stone  is  at  present  being  got  on  the  footwall 
side  of  the  reef.  During  1903,  17*50  tons  of  stone  were  crushed 
from  this  lease  for  a  yield  of  3'15ozs.,  an  average  of  "ISoz.  per 
ton. 

The  following  table  shows  the  total  gold  returns  from  the 
leases  at  Quinns,  other  than  those  already  mentioned,  up  to  the 
end  of  1903 :— 


Name  of  Lease. 

No.  of 

Tons  of  Ore 

Ozs.  of  Gold 

Average 

Lease. 

treated. 

therefrom. 

ozs.  per  ton. 

Joe  Chamberlain 

469n 

20-00 

8-40 

•42 

Manchester 

214n 

*  17-37 

Nowthanna   

420n 

567-00 

t  517-55 

•91 

(Grant  and  Davis) 

L.C.  49 

*  164-15 

Sundry  claims   

*  10303 

*  Dollied  and  specimens,    f  Includes  17'25ozs.  dollied  and  specimens. 
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The  Country  between  Quinns,  Gabanintha,  and 
Nannine. 

(Ten  miles  north,  then  20  miles  west.) 

For  the  first  mile  or  so  out  of  Quinns,  towards  G-abanintha,  the 
country  consists  of  low  greenstone  ridges,  which  gradually  die  out 
and  give  place  to  extensive  level  plains  covered  with  a  varying 
thickness  of  recent  deposits ;  these  continue  to  Star  of  the  East, 
where  the  greenstones  again  outcrop,  continuing  as  low  ridges  on 
past  Gabanintha,  where  they  are  intersected  by  several  large  areas 
of  intrusive  granite.  About  halfway  between  Star  of  the  East  and 
G-abanintha  is  a  ridge  of  almost  pure  haematite  and  magnetite, 
running  about  north  and  south.  This  ridge  is  from  one  to  two  chains 
wide,  and  extends  for  several  miles.  It  appears  to  be  of  similar 
origin  to  the  haematite- bearing  quartzites  of  Tuckanarra,  Nannine,  etc. 

From  Star  of  the  East  the  plains  continue  right  to  Nannine, 
with  the  exception  of  one  break  at  a  spot  about  six  miles  from  the 
former  place,  where  there  is  a  fairly  large  greenstone  and  quartzite 
ridge  similar  to  those  occurring  at  Nannine,  running  about  north 
and  south.  At  Nannine  there  are  a  series  of  greenstone  and 
quartzite  ridges  of  the  jDrevailing  type,  extending  in  a  general  north 
and  south  direction ;  beyond  these,  to  the  westward,  the  granite 
again  outcrops,  and  extends  in  that  direction  indefinitely. 


Gabanintha  and  Star  of  the  East. 

The  mining  centre  of  Gabanintha  is  situated  about  ten  miles 
to  the  north  of  Quinns  and  some  twenty-one  miles  east  of  Nannine. 
In  the  neighbourhood  of  the  townsite  the  country  consists  of  low 
rough  greenstone  ridges,  extending  southerly  and  westerly  for  about 
three  miles,  wlien  they  give  place  to  extensive  flats  covered  with 
recent  deposits.  Northerly  they  extend  for  some  miles,  and  easterly 
for  about  half-a-mile  when  they  are  replaced  by  level  granite 
country  extending  easterly  for  two  or  three  miles,  when  greenstone 
ridges  again  come  in,  extending  for  a  further  three  or  four  miles, 
when  they  are  once  more  replaced  by  a  large  belt  of  granite  running 
about  north  and  south. 

Some  two  miles  to  the  north-east  of  the  townsite  of  Gabanintha 
is  situated  Mount  Yagahong ;  this  is  an  almost  flat-topped  hill 
rising  to  a  height  of  some  800  feet  above  the  surrounding  plains, 
and  having,  on  the  southern  side,  vertical  cliff  faces  for  about  one 
hundred  feet  from  the  top.  It  consists  of  horizontally  bedded 
basic  tuffs  which  are  well  seen  in  the  cliff  faces,  where  they  appear 
as  a  fine  grained  rock  closely  resembling  a  slate  in  appearance,  the 
rocks  on  the  top  of  the  hill  being  coarser  grained.  A  section  (473) 
of  a  specimen  [5334]  taken  from  a  few  feet  from  the  top,  and  seen 
under  the  microscope,  shows  it  to  be  a  fragmenta.l  rock  consisting 
principally  of  broken  crystals  of  felspar  (plagioclase)  showing  very 
few  signs  of   alteration ;   in  addition  to  the  felspar  there  are 
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numerous  small  crystals  of  colourless  augite  and  minute  flakes  of 
pale  green  hornblende  considerably  chloritised  ;  small  crystals  of 
magnetite  are  also  present,  and  one  or  two  inclusions  of  rock 
fragments  as  well  as  a  considerable  amount  of  colourless  glass. 

These  tuffs  overlie  the  granite.  A  few  miles  to  the  eastward 
are  one  or  two  other  hills  exactly  similar  in  appearance  to  Mt. 
Yagahong ;  these  also  are  probably  composed  of  similar  bedded  tuffs. 

The  Greenstones. 

The  greenstones,  which  are  the  staple  formation  at  G-abanintha, 
are  for  the  most  part  massive,  showing  only  slight  signs  of 
foliation  iu  one  or  two  places,  except  close  to  their  -junction  with 
the  intrusive  granite,  where  there  is  considerable  local  foliation  ; 
they  are  as  a  rule  a  fine  grained  variety,  and  consist  of  diorite, 
amphibolite,  and  more  or  less  altered  forms  of  the  former.  A  sec- 
tion (465)  of  a  specimen  [6336]  taken  from  the  Sovereign  G.M.L., 
seen  under  the  microscope,  shows  it  to  be  a  fine-grained,  slightly 
foliated  rock,  consisting  of  — 

(a.)  Felspar  (plagioclase)  :  occurring  in  imperfectly  formed 
crystals  and  plates ;  it  is  probably  principally  labra- 
dorite,  and  is  (considerably  clouded  from  tlie  presence 
of  decomposition  products. 
(b.)  Hornblende:  very  abundant,  in  irregular  flakes,  grains, 
and  crystals ;  it  is  principally  a  pale  green  variety,  and 
appears  in  places  to  be  an  alteration  product  of 
colourless  augite.  A  green  chloritoid  substance  is 
also  present,  evidently  an  alteration  product  of  aggre- 
gates of  hornblende  crystals.  A  few  small  scattered 
grains  of  magnetite  also  occur. 

The  Granites. 

Intruded  into  the  greenstones  are  large  masses  and  dykes 
of  granite  ;  the  main  mass  of  this  starts  about  half-a-mile 
east  of  the  townsite,  and  extends  easterly  for  three  or  four  miles, 
southerly  for  about  a  mile,  and  northerly  indefinitely ;  numerous 
small  dykes  also  intersect  the  greenstones  in  close  proximity  to  this 
mass,  especially  on  the  eastern  side,  and  are  evidently  offshoots 
from  it.  Another  smaller  intrusion  of  granite  occurs  about  three- 
quarters  of  a  mile  to  the  south-east  of  Star  of  the  East. 

The  greenstones  are  highly  foliated  near  their  junction  with 
the  granites,  the  foliation  being  always  parallel  to  the  junction  line 
and  extending  over  a  width  of  from  four  to  five  chains. 

The  granite  is  always  massive  and  entirely  free  from  any 
schistose  structure.  The  main  body  is  a  coarse-grained,  somewhat 
pinkish  variety,  and  in  its  mineral  constitution  approaches  nearer 
to  a  granitite  than  a  true  granite. 

A  section  (467)  of  a  typical  specimen  [5345]  of  it,  taken  from 
a  spot  about  40  chains  north-east  of  G.M.L.  32,  shows  it  to  consist 
essentially  of  quartz,  felspar,  and  magnetite. 
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The  quartz  and  felspar  constitute  about  equal  portions, 
occurring  as  irregular  lumps  and  imperfectly  formed 
crystals  ;  there  is  also  a  little  micrographic  intergrowth 
of  the  two.  The  felspars,  which  are  probably  orthoclase, 
are  considerably  decomposed  and  clouded,  and  in  parts 
much  ironstained. 

Magnetite  is  present  in  considerable  quantity,  and  a  good 
deal  of  it  is  in  the  form  of  skeleton  crystals,  which 
appear  to  result  from  the  decomposition  of  biotite  or 
hornblende. 

A  little  secondary  calcite  is  present,  as  well  as  a  few  small 
scattered  crystals  of  apatite. 

The  whole  rock  is  considerably  decomposed  and  weathered. 
A  second  specimen  [5343],  taken  from  a  small  outcrop  on 
Gr.M.L.  241,  about  three-quarters  of  a  mile  south-east  of  Star  of  the 
East,  is  somewhat  similar,  but  is  redder  in  colour  and  not  so 
weathered;  a  section  (466)  of  this  rock  shows  it  to  be  a  granitite 
(granophyre)  consisting,  like  the  preceding,  essentially  of  quartz, 
felspar,  and  magnetite.  In  this  case  the  section  shows  a  micro- 
graphic  intergrowth  of  the  quartz  and  felspar  (flesh-coloured 
orthoclase)  and  regular  crystalline  aggregates  of  felspar  fibres,  as 
well  as  large  irregular  grains  and  crystals  of  quartz  and  phenocrysts 
of  plagioclase  (oligoclase).  The  felspars  throughout  are  somewhat 
clouded  and  weathered.  Magnetite  is  also  plentiful  in  grains  and 
imperfectly  formed  crystals.  A  little  epidote,  resulting  from  the 
alteration  of  the  felspars,  is  also  present  in  addition  to  a  few  small 
indefinite  greenish  particles,  which  probably  represent  the  remains 
of  minute  flakes  of  biotite. 

The  Iron  Ores.* 

About  half  way  between  Gabanintha  and  Star  of  the 
East  is  a  low  ridge  consisting  of  almost  pure  haematite  and 
magnetite,  and  extending  on  a  bearing  slightly  west  of  north  and 
east  of  south  for  about  two  and  a-half  miles ;  the  belt  of  iron  ore 
which  forms  this  ridge  is  from  one  to  two  chains  in  width,  and  rises 
in  places  to  a  height  of  50  feet  or  60  feet  above  the  surrounding 
country  ;  it  appears  to  be  of  similar  origin  to  the  haematite-bearing 
quartzites  occurring  so  commonly  throughout  the  district.  There 
is  a  huge  amount  of  iron  ore  of  first  class  quality  in  this  deposit, 
but  its  geographical  position  renders  it  practically  valueless. 

The  following  is  a  partial  analysis  made  in  the  Departmental 
laboratory  of  a  sample  [5344]  of  this  ore  taken  from  a  spot  40 
chains  E.N.E.  of  G.M.L.,  241  Star  Extended  :— 

Metallic  iron    52- 14  per  cent. 

SiUca    -20 

Phosphorus          ...        ...       ...        ...  '008  „ 

Sulphur     ...        ...        ...       ...        ...  nil  „ 

Titanic  oxide    12-68 

Hygroscopic  water        ...        ...        ...  *15  „ 

Combined  water    1'15  „ 

*  See  page  81, 
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The  Eeefs  and  Lodes. 

These  occur  both  in  the  greenstones  and  in  the  granite, 
those  found  in  the  latter  being  usually  close  to  its  junction 
with  the  greenstones,  and  consisting  generally  of  very  large 
white  barren-looking  quartz  reefs  outcropping  for  a  considerable 
distance.  In  only  one  instance  has  a  reef  in  the  granite  country 
been  worked,  viz.,  on  G-.M.L.  385,  where  a  large  quartz  reef  close  to 
the  greenstones,  and  running  parallel  to  the  junction,  has  been 
worked  apparently  to  a  depth  of  about  70  feet ;  evidently,  however, 
it  had  not  proved  much  good,  and  at  the  time  of  my  visit  had  been 
abandoned  for  some  time. 

Some,  very  large  reefs  are  also  found  in  the  greenstones  close 
to  their  junction  with  the  granite,  notably  one  about  a  quarter  of  a 
mile  east  of  the  townsite,  which  outcrops  for  about  three-quarters 
of  a  mile  and  in  places  is  over  a  chain  in  width  on  the  surface. 
A  little  work  has  been  done  on  this  reef,  but  without  satisfactory 
results.  Most  of  the  reefs  in  the  greenstones  rim  on  a  general 
bearing  slightly  west  of  north  and  east  of  south,  and  can  often  be 
followed  for  a  considerable  distance,  e.g.,  the  Tumbulgum  line, 
which  has  been  traced  for  over  a  mile ;  their  dip  is  usually  pretty 
steeply  to  the  eastward.  In  two  cases  reefs  with  an  east  and  west 
strike  have  been  worked  with  fairly  satisfactory  results,  viz.,  at  the 
Star  of  the  East  G  .M.  and  the  old  Mt.  Yagahong  mine,  now  the 
Archibald  Q.C.  47. 

Generally  speaking,  the  reefs  are  very  irregular  and  bunchy. 
This  state  of  things,  however,  may  improve  with  depth,  as  at  present 
little  or  no  work  has  been  done  below  about  150  feet,  except  on  the 
Star  of  the  East  Reef,  which  has  been  worked  to  a  depth  of  500 
feet.  A  lot  of  copper  is  present  in  all  the  reefs  at  Gabanintha, 
especially  at  the  Mountain  View  G.M.  (Dyer's)  and  the  Tumbulgum 
G.M.,  some  very  rich  stone  having  been  obtained  from  both  these 
properties.  So  far,  the  ore  has  consisted  principally  of  the  car- 
bonates malachite  and  azurite,  but  doubtless  sulphide  ore  will  be 
met  with  a  little  below  water  level,  when  the  value  of  the  ore  will 
probably  improve. 

In  two  cases  lodes  have  been  worked  simply  for  their  copper 
contents,  viz.,  at  M.L.  In,  where  several  small  lodes,  running  about 
north-west  and  south-east,  have  been  worked  to  a  depth  of  about 
40ft.,  and  at  G.M.L.  340n,  where  a  small  irregular  north  and  south 
lode  was  worked  to  a  depth  of  30  or  40ft.  Both  these  properties 
were  abandoned  at  the  time  of  my  visit,  and  I  was  unable  to  examine 
them  in  detail ;  very  little  work  appears  to  have  been  done  on  them, 
and  from  what  little  I  was  able  to  see  I  am  of  opinion  that  they  are 
not  likely  to  develop  into  payable  copper  propositions,  especially 
when  their  distance  from  the  railway  line  and  smelting  works  is 
taken  into  consideration. 

A  considerable  quantity  of  chrysocolla  (silicate  of  copper)  is 
found  associated  with  the  ore  on  G.M.L.  340n  ;  this  occurs  as  blebs 
throughout  the  stone,  some  of  them  being  of  fair  size.    From  its 
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general  appearance,  this  is  locally  thought  to  be  turquoise,  and  was^ 
worked  as  such  ;  the  following  analysis,  however,  made  in  the 
Departmental  laboratory,  of  a  picked  sample  [5338]  obtained  from 
the  mine  by  myself,  rather  explodes  this  theory :  — 


Silica,  SiO,    39-90  per  cent. 

Copper  oxide,  CuO   43"36  „ 

Ferrous  oxide,  FeO  ...        ...        ...        ...       "65  „ 

Magnesia,  Mg-0       ...       ...       ...       ...  Trace 

Alumina  AlgOg        ...        ...        ...        ...  Nil 

Phosphorus  pentoxide  PgOg    Nil 

Water  at  100°  C.  H^O    9  36 

Water  at  a  red  heat,  HgO   7*42  „ 


100-69 


Asbestos,  of  an  inferior  quality,  is  found  in  small  quantity  on 
M.L.  In,  about  three  miles  east  of  the  townsite,  occurring  in  small 
north  and  south  veins  in  the  greenstone. 

Water. 

This  locality  is  fairly  well  watered,  water  being  met  with 
in  most  of  the  mines  at  from  60  to  80  feet,  and  being  of  go.od 
equality ;  the  supply,  however,  is  at  present  limited,  and  further 
sinking  and  driving  will  be  necessary  before  an  adequate  supply  for 
the  batteries  will  be  obtained. 

Timber. 

Timber  is  fairly  j^l^ntiful  in  this  locality,  but  consists  only  of 
mulga. 

The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines 
working  in  the  district  at  the  time  of  my  visit  : — 

Archibald  Q.C.  47. — This  claim  is  on  the  reef  formerly 
worked  by  the  Mt.  Yagahong  Company. 

The  reef  is  a.  large  irregular  east  and  west  one  dipping  to  the 
north,  very  flat  near  the  surface,  but  with  a  fairly  steep  inclmation 
below  40  feet ;  it  consists  of  white  quartz  considerably  ironstained, 
and  is  very  irregular  in  size,  ranging  from  a  few  inches  to  as  much 
as  eight  feet  near  the  surface  ;  it  pinches  out  very  small  at  water 
level  and  also  at  the  west  end  ;  at  the  east  end  there  is  a  large  make 
of  stone,  but  it  is  of  very  poor  quality.  The  reef  is  very  much 
broken  and  faulted,  and  twists  about  in  all  directions,  maintaining, 
however,  a  general  east  and  west  bearing ;  it  has  been  worked  out 
for  a  length  of  100  feet  down  to  water  level,  principally  by  the 
original  company  ;  the  present  owners  are  now  doing  a  little  work  at 
the  40  feet  level,  and  also  near  the  surface  towards  the  eastern  end 
of  the  reef. 

The  country  is  very  soft  and  rotten  down  to  the  80  feet  level,  at 
which  depth  a  good  supply  of  fresh  water  was  struck. 

No  work  has  been  done  below  water  level. 
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Mt.  Yagahong.  G.M.L.  189n. 


Year. 

Tons  of  ore 

Ozs.  of  gold 

Average  ozs. 

tliGT'Gf  ro  in 

Previous  to  1897    . . . 

342-00 

660-00 

1-93 

1897   

1,056-00 

945-60 

•89 

1898   

663-00 

786-75 

1-18 

1899   

1903*  

15-00 

33-85 

2-36 

Total   

2,07600 

2,426*20 

116 

*  Registered  as  E.G.  47N  (Wetherson  &  Bevan). 


Mountain  View  Gr.M.L.,  379n.— Tfvo  reefs  run  through  this 
property,  one  in  a  nortii  and  south  direction  and  the  other  in  a 
north-west  and  south-east,  meeting  near  the  main  working  shaft 
and  then  running  northerly  apparently  as  one  reef.  The  work  done 
on  the  property  consists  of  a  main  working  shaft,  sunk  near  the 
junction  of  the  two  reefs  to  a  vortical  depth  of  150  feet,  from  which 
drives  have  been  put  in  along  the  reef  for  about  100  feet  at  the 
80  feet  and  150  feet  levels.  A  little  stoping  has  been  done  from 
the  80  feet  level,  but  none  from  the  150  feet.  A  second  shaft  has 
also  been  sunk  a  little  farther  south  to  a  depth  of  40  feet,  and  a 
good  deal  of  driving  and  stoping  done  at  this  level ;  these  workings 
are,  however,  now  abandoned. 

The  reefs  consist  of  a  mixture  of  quartz  and  highly  foliated 
greenstone  ranging  in  thickness  from  two  to  four  feet,  and  are  very 
irregular  and  broken.  The  quartz  occurs  for  the  most  part  in 
bunches,  some  of  which  are  of  considerable  extent,  while  others 
only  extend  a  few  feet ;  these  bunches  are  g(me rally  richer  in  their 
gold  contents  than  the  lode  matter  (foliated  greenstone).  Both 
the  quartz  and  the  lode  matter  carry  a  high  percentage  of  blue  and 
green  carbonates  of  copper,  the  lode  matter  being  in  places  par- 
ticularly rich,  some  small  pockets  of  ore  being  obtained  averaging 
over  30  per  cent,  of  copper. 

The  country  consists  of  fine  grained  greenstone,  and  is  com- 
mencing to  get  hard  and  settled  in  the  bottom  workings.  Water 
level  is  80  feet,  the  supply  being  fresh  but  limited  in  quantity. 


Mountain  View  G.M.L.,  379n. 


Year. 

Tons  of  ore 
treated. 

Ozs.  of  gold 
therefrom. 

Average  oz. 
per  ton. 

1901  . 

1902  . 

1903  . 

43-00 
5400 
366-00 

33-20 
52-20 
33795 

•77 

•96 
•92 

Total 

46300 

423-35 

•91 
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GrOLDEN  HoPE  G.M.L.  461n,  late  Band  of  Hope. — A  fair- 
sized  quartz  reef  runs  through  this  property  on  a  bearing  nearly 
north-west  and  south-east.  Near  the  southern  boundary  of  the 
lease  it  is  faulted  and  turned  due  east  for  about  100  feet,  when  it 
dies  out  completely.  This  eastern  arm,  which  is  very  broken  and 
irregular  and  dips  at  a  flat  angle  to  the  north,  has  been  worked  out 
to  a  depth  of  about  45  feet,  at  which  point  it  gets  very  poor ;  some 
very  rich  stone  was  taken  out  of  these  workings,  especially  from 
close  to  the  surface.  The  quartz  in  this  part  of  the  reef  is  very 
much  broken  and  ironstained,  but  is  apparently  perfectly  free  from 
copper.  The  main  north-west  extension  of  the  reef  runs  on  a  very 
perfectly  straight  course  right  through  the  lease,  but  is  of  low 
grade,  and  not  much  work  has  been  done  on  it,  though  one  or  two 
small  patches  of  rich  stone  have  been  taken  out.  It  dips  fairly 
steeply  to  the  eastward,  and  averages  about  four  feet  in  width, 
though  it  is  considerably  more  in  places.  A  small  very  much  iron- 
stained  quartz  leader  runs  along  the  hanging  wall  of  the  main  reef ; 
this  is  generally  very  rich,  but  is  too  small  to  be  of  much  use, 
though  a  small  parcel  of  very  rich  stone  was  taken  out  of  it  near 
the  north  end  of  the  lease. 

Most  of  the  work  done  on  this  property  was  done  by  a  former 
company.  The  present  owners  are  doing  a  little  work  on  the 
south  end  of  the  reef,  at  the  40  feet  level,  on  some  stone  left  by 
the  original  company,  and  are  also  engaged  in  prospecting  along 
the  surface  farther  to  the  north. 

Golden  Hope  G.M.L.  461n.  (late  Band  of  Hope  G.M.L.  370n). 


Year. 

Tons  of  ore 
treated. 

Oz.  of  gold 
therefrom. 

Average  oz. 
per  ton. 

1901  . 

1902  . 

1903  . 

101-00 
23-00 
86-00 

161-95 
23-00 
115-00 

1-60 
1-00 
1-33 

Total 

21000 

299  95 

1*42 

Canterbury  G.M.L.  443n  (late  Murchison  Queen). — A  large 
lode  runs  through  this  property  in  a  north-west  and  south- 
easterly direction,  having  a  steep  dip  to  the  south-west.  It  consists 
of  a  belt  of  highly-foliated  greenstone,  through  which  run  small 
veins  and  strings  of  quartz  ;  it  has  no  defined  limits,  but  has  been 
proved  to  carry  gold  in  varying  amounts  for  a  width  of  28  feet. 
The  gold  occurs  in  it  in  small  irregular  chutes,  usually  where  the 
quartz  is  most  abundant ;  some  very  rich  specimens  were  obtained 
at  the  45  feet  level.  The  main  shaft  has  been  sunk  to  a  depth  of 
80  feet ;  at  20  feet  a  short  drive  has  been  put  in  northerly  along 
the  lode,  but  no  stojDing  done ;  at  45  feet  a  second  drive  has  been 
put  in  60  feet  in  the  same  direction,  and  the  lode  stoped  out  for  a 
width  of  20  feet  for  12  to  15  feet  up ;  no  work  has  been  done  below 
this.  The  country  gets  very  hard  at  about  60  feet,  consisting  of  a 
fine-grained,  slightly-foliated  greenstone.  A  plentiful  supply  of 
good  fresh  water  was  struck  at  70  feet. 
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Canterbury  G.M.L.  443n  (late  Unity  G.M.L.  122n). 


Year. 


1897 

1898 
1899 
1900 
1903 


Total 


Tons  of  Ore 

Ozs.  of  Gold 

Average  ozs. 

tliGrcf  rom 

58-00 

28-00 

•48 

49-00 

46-24 

•94 

58-00 

18-00 

•31 

23-00 

11-60 

•50 

188*00 

103-84 

•55 

TuMBULGUM  Gr.M.Ls.  32n,  46n. — A  long-  line  of  reef  runs  in 
a  general  north  and  south  direction  through  about  the  centre  of 
these  leases,  and  a  lot  of  work  has  been  done  upon  it  down  to 
a  depth  of  130  feet,  mostly  on  the  two  northern  leases.  At  present 
a  little  work  is  being  carried  on  on  the  central  block,  principally  at 
the  70  feet  level.  The  reef  right  through  the  three  leases  is  bunchy, 
and  varies  in  thickness  from  three  to  eight  feet ;  where  being  worked 
at  present  it  is  from  three  to  four  feet,  being  larger  at  the  northern 
end ;  it  runs  nearly  vertically,  and  consists  of  a  belt  of  soft,  highly- 
foliated  greenstone  with  veins  and  bunches  of  quartz.  These 
bunches,  which  are  found  on  both  the  hanging  and  footwall  of  the 
reef,  vary  in  thickness  from  a  few  inches  to  six  or  eight  feet,  and 
seldom  extend  for  any  great  length,  either  longitudinally  or 
vertically ;  they  are  invariably  considerably  richer  than  the  lode 
stuff  (foliated  greenstone),  which,  as  a  rule,  is  rather  low  grade. 
Both  the  quartz  and  the  lode  stuff,  right  through  the  entire  length 
of  the  reef,  carry  considerable  quantities  of  carbonates  of  copper, 
and,  in  one  or  tw^o  instances,  small  pockets  of  very  rich  ore  were 
obtained.  In  all  cases  the  copper  is  present  in  sufficient  quantity 
to  pay  for  concentrating. 

The  country,  as  far  as  opened  up,  consists  of  soft,  decomposed 
greenstone. 

A  good  supply  of  fresh  water  was  struck  at  60  feet. 
Nannine  GrOLDFiELDs  Ltd.  (Tumbulgum)  G.M.Ls".  32N,  46n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1897 

606-50 

255-06 

•42 

1898 

90-00 

96  20 

1-69 

1899 

37-00 

53-80 

1-45 

1900 

845-00 

331-00 

•39 

1901 

2,013-00 

839-45 

•41 

1902 

1903 

697-00 

565-60 

•81 

Total  

4,288-50 

2,14111 

•50 
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Mt.  Bungar  Gr.M.L.  M9n. — This  property  is  situated  about 
four  miles  west  of  G-abanintha  township ;  the  workings  are  on  a 
small  quartz  reef,  which  runs  slightly  north  of  east  and  south  of 
west,  and  is  practically  vertical ;  a  shaft  has  been  sunk  on  it  to  a 
depth  of  88  feet,  and  a  drive  put  in  westerly  at  this  level  for  about 
50  feet,  and  a  little  stoyjing  done ;  a  short  drive  has  also  been  put 
in  westerly  at  the  30  feet  level.  The  reef,  as  exposed  in  the 
workings,  is  from  two  to  three  feet  wide,  and  consis+s  of  white 
quartz,  somewhat  cop[)er-stained  in  places ;  the  walls  are  clean  and 
well  defined,  and  consist  of  fairly  hard  schistose  greenstone ;  a  few 
feet  to  the  east  of  the  shaft  the  reef  cuts  out  completely,  and  no 
efforts  have  so  far  been  made  to  pick  it  up  again  in  this  direction  ; 
it  should,  however,  from  its  appearance,  live  for  a  considerable 
distance,  both  westerly  and  vertically. 

The  stone  at  present  being  taken  out  is  expected  to  average 
about  SOdwts. 

Good  water  was  struck  at  88  feet.  ' 

A  second  large  quartz  reef  outcrops  two  to  three  chains  north 
of  the  shaft,  and  runs  about  north-east  and  south-west.  So  far  no 
work  has  been  done  upon  it. 


Mt.  Bungar  G.M.L.  449n. 


Year. 

Tons  of  Ore 
treated. 

Ozs,  of  Gold 
tlierefrom. 

Average  ozs. 
per  ton. 

1902  . 

1903  . 

121-00 

80-30 

'"-66 

Total 

12100 

80-30 

'66 

Star  of  the  East  G-.M.Ls.  1  74n,  459n. — At  the  time  of  my 
visit  the  main  workings  on  this  property  were  shut  down,  and  I 
was  unable  to  examine  them  owing  to  their  being  full  of  water. 
The  main  shaft  has  been  sunk  to  a  depth  of  500  fee^,  and  levels  put 
in  at  1 50,  250,  350,  and  500  feet ;  these  have  been  continued  east 
from  the  main  shaft  for  a  distance  of  300  feet,  very  little  work 
having  been  done  to  the  west.  A  block  300  feet  in  length  has  been 
stoped  out  from  the  150  feet  level  to  the  surface.  The  reef  in  the 
lower  levels  is  from  four  to  six  feet  in  thickness,  while  nearer  the 
surface  it  is  more  irregular,  varying  from  three  to  as  much  as  10 
feet.  The  chute  of  gold  worked  extended  from  the  main  shaft 
easterly  for  a  distance  of  about  300  feet ;  it  cut  out  suddenly  at 
about  160  feet  in  depth,  and  could  not  be  picked  up  again  ;  the  stone 
below  this  point  carried  a  small  amount  of  gold,  but  was  too  low 
grade  to  pay.  At  the  present  time  (November,  1903)  prospecting 
is  being  carried  on  near  the  surface  in  the  hopes  of  striking  another 
chute. 
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Water  was  met  with  in  large  quantities  below  150  feet ;  it  was 
somewhat  salt,  but  suitable  for  battery  and  cyanide  purposes. 


Star  of  the  East  G-.M.Ls.  174n,  459n. 


Year. 

Tons  of  Ore 

Ozs,  of  Gold 

Average  ozs. 

treated. 

tlierefrom. 

per  ton. 

Previous  to  1897 

9,888"00 

11  575-00 

J.  JL  yKJ  i    %J  \J\J 

1-17 

1897   

l!384-00 

1,212-70 

-87 

1898   

8,492-00 

9,012-65 

1-06 

1899   

2,220-00 

1,721-10 

-77 

1900   

3,434-00 

2,173-84 

•63 

1901  

1,013-00 

1.803-36 

1-78 

1902   

498-00 

230-65 

•46 

1903   

90-00 

30-85 

•34 

Total   

27,01900 

27,76015 

1*02 

The  following  table  shows  the  total  gold  returns  from  the 
leases  at  G-abanintha,  other  than  those  already  mentioned,  up  to 
the  end  of  1903  :— 


Name  of  Lease. 

No.  of  Lease. 

Tons  of 

Ore 
treated. 

Ozs.  of 
Gold 
therefrom. 

Average 

ozs. 
per  ton. 

Bella  

316n 

20-00 

20-00 

100 

Copper  King   

340n 

14-50 

1-85 

•13 

Freetrade 

409n  (268n) 

25-00 

27-50 

1-10 

Gabanintha  ... 

237  (48n) 

304-00 

207-50 

•68 

Kapunda  Gabaniutha   

255n 

11-00 

11-75 

1-07 

Lady  Maud  

178n 

60-00 

130-00 

216 

Martindale  

3lN 

177-00 

157-77 

•89 

Myrmidon   

268N 

17-00 

17-00 

1-00 

Sovereign   

43lN 

137-00 

90-85 

-66 

St.  Albans 

50n 

301-00 

431-40 

1-43 

St.  Albans  United  

277n 

55-50 

62-35 

112 

Sundry  claims   

191-00 

179-83 

-94 

Sundry  parcels  treated  at  Gore's 

(Canterbury)  Battery   

38-25 

27-45 

•71 

Nannine. 

The  mining  centre  of  Nannine  is  situated  50  miles  north-east 
of  Cue,  and  is  the  terminus  of  the  railway  line.  The  workings  and 
townsite  are  situated  on  the  northern  shore  of  Lake  Annean,  on  the 
southern  end  of  a  range  of  greenstone  and  quartzite  hills,  which 
rise  to  a  height  of  about  100  feet  above  the  level  of  the  lake,  and  run 
slightly  west  of  north ;  the  country  to  the  east  and  west  of  this 
range  of  hills  consists  of  level  plains  covered  for  the  most  part  with 
a  considerable  thickness  of  recent  deposits.  To  the  south  is  the 
shallow  salt  marsh  (dry)  known  as  Lake  Annean. 
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A  good  deal  has  been  written  about  the  geology  of  Nannine,  * 
and  the  following  is  taken  from  Mr.  H.  P.  Woodward's  f  report  on 
the  Murchison  goldfield  : — 

Lake  Annean  is  only  shown  on  the  map  as  a  small  round  clay  pan,  but 
in  truth  it  extends  for  about  seven  miles  south,  consisting  of  a  succession  of 
sandy  ridges  and  marshes,  which  are  impassable  after  rain.  The  main  line 
of  reef  runs  north  from  the  lake  up  the  spur  of  a  rough  ironstone  ridge.  It 
stands  up  in  huge  blows  in  places,  and  would,  to  anyone  used  to  goldmining 
in  other  parts  of  the  world,  present  a  very  unpromising  appearance.  But 
in  spite  of  the  fact  that  gold  rarely  occurs  near  these  great  blows,  patches 
were  found  along  this  reef  of  great  richness,  and  from  holes  a  few  feet  in 
depth  small  fortunes  were  taken. 

On  sinking  these  rich  patches  were  lost,  as  the  chutes  dip  to  the  north 
at  such  a  slight  angle,  when  it  was  thought  that  the  reef  would  prove  to  be 
barren  in  depth,  but  fortunately  the  sinking  was  continued  to  water  level, 
when  the  next  rich  chute  from  the  south  was  struck,  and  in  driving  at  this 
level  to  the  north-west  the  first  chutes  worked  were  again  found. .  These 
rich  chutes  in  the  main  line  dip  north  at  an  angle  of  about  30°,  following 
the  intersection,  for  the  most  part,  of  the  ferruginous  jaspery  beds  ;  besides 
these  chutes  of  rich  stone,  the  heavy  bunches  of  rich  stone  and  the  breaks 
in  the  reef  all  follow  the  same  dip,  as  well  as  the  striations  on  the  walls. 

The  rocks  are  mostly  schistose,  with  hard  bands  of  ferruginoiis  jaspery 
quartzite ;  these  strike  north  and  south,  dipping  at  a  high  angle  to  the 
eastward,  whilst  the  reefs  strike  a  little  east  of  north,  and  dip  a  little  to 
the  west  where  they  do  not  go  down  vertically. 

The  range  of  hills,  at  the  southern  extremity  of  which  Nannine 
is  situated,  consists  of  a  series  of  roughly  parallel  greenstone  ridges 
traversed  by  parallel  bands  of  haematite-bearing  quartzites,  and 
trending  in  a  general  north-westerly  direction.  These  ridges  are 
from  half  to  three-quarters  of  a  mile  in  width,  and  gradually  give 
place  on  the  eastern  side  to  level  plains  extending  easterly,  southerly, 
and  northerly  for  many  miles,  and  covered  with  a  considerable 
thickness  of  recent  deposits ;  on  the  western  side,  close  to  the  foot 
of  the  ridges,  the  greenstones  are  replaced  by  massive  granite,  which 
appears  to  be  intrusive,  and  which  runs  about  north-west.  After 
extending  westerly  for  about  a  mile  as  fairly  level  country,  the  granite 
in  turn  disappears  beneath  the  recent  deposits  of  the  plains,  which 
then  extend  westward  indefinitely. 

The  Greenstones. 

The  greenstones  are  for  the  most  part  massive,  showing  only 
slight  foliation  over  small  areas,  and  consist  of  diorites,  amphibo- 
lites,  pyroxenites,  and  altered  forms  of  the  latter.  A  specimen 
[5350]  of  the  latter  variety,  taken  from  Gr.M.L.  17n,  is  a  fine-grained, 
slightly -foliated  dark  green  rock,  a  section  of  which  (470)  seen 
under  the  microscope  shows  it  to  consist  essentially  of  hornblende, 
augite,  and  felspar. 

The  hornblende  forms  the  greater  part  of  the  section,  and  is 
in  irregular  grains  and  masses ;  it  is  mostly  a  pale 
green  variety,  and  is  considerably  chloritised  in  parts. 


*  Vide  page  12. 

t  The  Murchison  Goldfield  by  H.  P.  Woodward,  page  17.    Perth :  By  Authority,  1893. 
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■  Augite  is  abundant  in  colourless  to  pale  brown  crystals  and 
grains,  and  is  usually  surrounded  by  the  hornblende. 

Felspar  is  fairly  common  throughout  the  section,  and  is  in 
small  grains  and  imperfectly-formed  crystals ;  it  is 
probably  principally  oligoclase,  but  is  very  clouded  from 
the  presence  of  decomposition  products. 

The  hornblende  appears  to  be  an  alteration  product  of  the 
augite,  which  apparently  originally  formed  the  main 
constituent  of  the  rock. 

The  greenstones  are  crossed  by  numerous  diorite  (r)  dykes; 
these  are  not  distinguishable  from  the  surrounding  rocks  on  the 
surface,  and  are  only  recognisable  when  met  with  in  the  workings 
below  ground,  where  they  are  often  found  cutting  across  the  reefs 
without,  however,  displacing  them  in  any  way. 

The  Quartzites. 

The  haematite-bearing  quartzites  which  traverse  the  green- 
stones are  of  the  usual  type,  and  run  in  parallel  belts  from 
a  few  feet  to  as  much  as  two  chains  in  width,  having  a  general 
trend  ranging  from  north-north- west  to  north-west,  and  have,  in  one  or 
two  instances  at  the  south  end  of  the  field,  been  worked  for  their  gold 
contents,  but  apparently  without  satisfactory  results,  as  they  have 
now  been  abandoned  for  some  time  past.  They  are  slightly  more 
siliceous  here  than  is  usually  the  case,  and  are  very  little  faulted, 
running  in  very  regular  lines  for  considerable  distances.  The 
following  is  a  partial  analysis,  made  in  the  departmental  laboratory, 
of  a  specimen  [5352]  taken  from  a  spot  30  chains  south  of  G.M.L. 
249,  Queen  of  the  Lake : — 

Metallic  iron   

Silica  

Phosphorus ...        ...  ... 

Sulphur 

Hydroscopic  water ... 
Combined  water 

The  GtRanites. 

The  granite  is  a  coarse-grained  hornblende  variety,  and  is 
considerably  weathered ;  its  general  trend  is  between  north  and 
north-west;  how  far  it  extends  in  this  direction  is  not  known, 
but  it  runs  southerly  for  from  eight  to  10  miles.  A  section  (469) 
of  a  specimen  [5349]  taken  from  G-.M.L.  115  shows  it  to  be  a  coarse- 
grained holocrystalline  rock,  consisting  essentially  of  : — 

(a.)  Quartz  :  occurring  plentifully  in  irregular  lumps  and 
and  grains. 

(h.)  Felspar :  principally  orthoclase,  together  with  a  little 
plagioclase  and  some  microcline ;  it  is  in  large  plates 
and  imperfectly  formed  crystals,  and  is  for  the  most 
part  considerably  decomposed  and  altered  with  the 
formation  of  small  flakes  of  colourless  mica. 


31-28  per  cent. 
4Y-48 

•312 

•030 

•28 
3-89 
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(c.)  Hornblende :  abundant,  in  large  flakes  and  lumps  and 
of  a  brownish  green  variety  considerably  decom- 
posed. A  few  crystals  of  pale  brown  augite  also 
occur  associated  with  the  hornblende,  and  in  addition 
to  these  a  few  minute  crystals  of  apatite  are  present. 

Another  specimen  [5351],  taken  from  the  dump  on  G.M.L.  13 
(Champion),  though  differing  slightly  in  its  macroscopic  properties, 
when  seen  under  the  microscope  is  practically  identical  with  the 
preceding,  except  that  the  felspars  exhibit  greater  clouding  and 
alteration,  and  augite  is  more  plentiful ;  a  few  scattered  grains  of 
magnetite  also  occur  throughout  the  section,  and  in  addition  there 
are  present  numerous  small  crystals  of  sphene. 

One  or  two  dykes  of  felsite  also  cut  through  the  greenstones, 
one  large  one,  occurring  about  a  mile  to  the  north-east  of  the  town, 
being  traceable  across  country  for  fully  a  mile. 

The  Reefs  and  Lodes. 

Quartz  reefs  are  found  both  in  the  greenstones  and 
in  the  granite,  and  are  usually  large  and  well  defined. 
Most  of  those  in  the  granite  have  a  trend  slightly  east  of  north,  and 
dip  to  the  westward;  while  those  in  the  greenstones  usually  trend  a 
little  west  of  north,  and  also  dip  to  the  westward — generally  at  a 
fairly  flat  angle.  In  some  cases  the  same  reef  is  found  running 
through  both  granite  and  greenstone.  One  of  these  is  the  "  Nannine," 
one  of  the  largest  in  the  district,  and  which  outcrops  for  a  distance 
of  over  a  mile.  For  the  greater  part  of  its  length  this  reef  is  in 
the  greenstones,  but  near  its  southern  end  it  runs  into  the  granite, 
still  maintaining  the  same  bearing,  and  apparently  the  same  dip. 
Another  is  the  reef  running  through  the  Burgundy  and  Old  New  Year 
leases,  which  in  the  former  is  in  greenstone,  and  in  the  latter  in 
granite.  Most  of  the  reefs  in  the  granite  appear  to  have  been  of 
low  grade,  and  are  now  all  abandoned. 

Two  classes  of  quartz  reefs  are  found  in  the  greenstones,  the 
first  being  associated  with  the  haematite-bearing  quartzites,  and  the 
second  occurring  at  some  distance  from  them,  and  usually  close  to 
the  junction  of  the  greenstones  and  the  granite.  The  former  vary 
greatly  in  size,  but  are  always  very  irregular,  and  the  gold  in  them  is 
patchy,  short  rich  chutes  being  obtained  at  the  points  where  they 
intersect  or  come  in  actual  contact  with  the  quartzites,  while  the 
bulk  of  the  reef  is  blank  or,  at  best,  low  grade.  Several  reefs  of 
this  nature  have  been  \^orked  at  the  southern  end  of  the  field,  but 
are  now  abandoned. 

The  reefs  occurring  near  the  junction  of  the  greenstones  and 
granite  are  usually  large  and  well  defined,  and  outcrop  for  con- 
siderable distances ;  their  gold  contents,  also,  are  more  uniform, 
though  occasionally  small  rich  chutes  are  found  in  them,  this  being 
especially  the  case  in  the  "  Nannine  "  reef,  which,  at  its  northern  end, 
cuts  across  several  quartzite  bars,  rich  chutes  being  obtained  at  the 
points  of  intersection. 
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A  considerable  quantity  of  alluvial  gold  has  been  obtained 
from  this  district,  especially  from  "  Bailey's  Island,"  about  a  mile 
and  a-half  to  the  south  of  the  townsite,  and  also  on  the  eastern  fall 
of  the  ridge  to  the  east  of  the  town ;  in  all  cases  the  gold  has  been 
found  in  close  proximity  to  the  quartzites  and  has  probably  been 
derived  from  small  quartz  reefs  and  leaders  associated  with  these. 
Most  of  the  rich  patches  appear  to  have  been  worked  out,  and  very 
little  IS  being  done  in  this  line  at  the  present  time. 

Water. 

Water  is  fairly  plentiful,  and  at  a  little  distance  from 
the  edge  of  the  lake  it  is  fresh,  and  is  reached  at  a  depth  of  from 
60  to  70  feet.  Near  the  shore  of  the  lake  its  level  is  only  a  few 
feet  below  the  surface  ;  the  supply  is  unlimited,  but  it  is  of  course 
exceedingly  salt. 

Timber. 

Timber  consists  only  of  mulga,  and  is  becoming  very  scarce. 

At  the  time  of  my  visit  (November,  1903),  mining  operations 
were  very  quiet  at  Nannine,  there  being  only  three  or  four  mines 
working,  and  these  only  in  a  small  way ;  the  Champion  mine  was 
practically  shut  down,  but  it  was  rep(irted  that  it  was  shortly  to 
start  sinking  and  development  work  again ;  this  should  prove  a 
good  thing  for  the  district,  and  this  is  the  biggest  and  best 
equipped  mine  in  the  place,  and  though  the  reef  is  verj  low-grade 
just  at  present,  there  is  no  reason  why  it  should  not  improve 
again  at  a  little  greater  depth. 

The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines 
working  in  the  district  at  the  time  of  my  visit,  as  far  as  I  was  able 
to  examine  them  : — 

Champion  Gold  Mines,  a.M.Ls.  11n,  17n,  13n,  etc.— T  was 
unable  to  examine  the  deeper  workings  on  these  properties  owing 
to  their  being  full  of  water  at  the  time  of  my  visit ;  the  only 
examination  that  could  be  made  was  at  the  70-feet  level,  where 
there  was  very  little  to  see  owing  to  the  fact  that  the  greater  part 
of  the  stone  had  been  stoped  out.    The  reef,  which  is  in  the  green- 
stones near  their  junction  with  the  granite,  and  which  has  been 
followed  for  a  distance  of  nearly  a  mile,  runs  on  a  bearing  about 
30deg.  west  of  north,  and  dips  at  a  flat  angle  to  the  westward  ;  it 
varies  a  good  deal  in  size  in  the  upper  workings,  being  as  much  as 
12  feet  m  width  in  some  parts,  while  in  others  it  is  not  more  than 
two  ;  in  the  lower  levels  it  is  said  to  be  much  more  regular.  It 
aas  been  worked  to  a  depth  of  500  feet  on  the  underlay,  and  a 
large  amount  of  work  done  on  it;  at  the  south  end,  on  the  Cale- 
lonia  lease,  it  is  more  broken  and  much  smaller.    A  Kttle  to  the 
aorth  of  the  main  underlay  shaft  a  second  reef  comes  in  on  a  bear- 
ing almost  due  north  and  south ;  this  reef,  which  is  about  two  feet 
^n  width,  has  been  followed  on  the  surface  for  a  distance  of  about 
15  chains,  but  not  much  work  has  been  done  on  it.    The  gold  in 
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the  main  reef  is  somewhat  patchy  and  is  said  to  be  getting  very 
poor  at  the  lower  levels.  The  stone  above  water  is  a  c  ean,  white, 
laminated  quartz,  very  free  from  copper  or  other  mineral. 

Champion  Eeep  (Nannine,  W.A.)  GrM.  Co.,  Ltd. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1897   

1898  ...  

1899   

1900   

1901  

1902   

1903   

Total   

9,303-00 
1,511-00 

733-00 
4,670-00 
1,383-00 
4,972-00 

876-00 

4,687-23 
1,056-20 

390-70 
2,005-30 

380-40 
3,043-05 
*3,162-75 

•50 
•69 
•53 
•43 
•27 
•61 

23,448-00 

14,725-63 

•62 

Nannine  Gold  Mines  G.M.L.,  16n,  26n,  166n.-A  large 
white  quartz  reef  runs  through  these  properties,  and  the  adjoining 
Ines  on  a  bearing  slightly  east  of  north  and  west  of  south  and  can 
be  followed  in  an  almost  perfectly  straight  hue  on  the  surface  for  a 
distance  of  over  a  mile.  For  the  greater  part  of  this  distance  it  is 
in  Greenstone,  but  near  its  southern  end  it  is  in  granite  running 
close  to  the  junction  of  the  latter  with  the  greenstones.  It  ^an'' 
a  sreat  deal  in  size  in  some  places,  being  as  much  as  20  feet  m 
width  while  in  others  it  pinches  down  to  two  or  three ;  towards  its 
lorth;™  extremity  it  is  small  and  very  much  broken  and  faulted. 
It  has  been  worked  at  intervals  along  its  entire  length,  but  at  the 
"uihern  end  is  very  low  grade.  The  majority  of  the  work  done 
on  it  is  on  the  Nannine  and  Eoyahst  leases,  where  it  has  been 
worked  to  a  depth  of  about  200  feet. 

These  leases  are  crossed  by  a  series  of  quartzite  bars  which  run 
in  a  north-west  and  south-easterly  direction  and  dip  at  a  steep 
ancle  to  the  eastward;  these  bars  are  cut  by  the  reef,  and  at  the 
pofnts  of  intersection  rich  chutes  of  gold  are  usual  y  found  while  at 
riMe  distance  from  the  bars  the  stone  is,  for  the  most  part,  of 
fairly  low  grade,  though  small  rich  chut*5s  are  found  m  it  m 
irreoular  intervals.  I  was  unable  to  go  through  the  lower  workings 
on  these  properties  owing  to  their  being  flooded,  and  so  was  unable 
to  examine  the  reef  or  the  country  below  the  120ft  level.  At  this 
depth  a  drive  has  been  put  in  along  the  reef  for  a  total  d.st^ince  of 
about  400  feet,  and  a  little  stoping  done  here  and  there.  The  reef 
as  sholn  her;,  is  very  bunchy,  ranging,  as  before  stated,  from  two 
to  nearly  twenty  feet. 

The  country  at  this  depth  is  very  soft  and  broken. 
The  reef  appears  to  be  much  more  regular  in  size  to  the  south, 
but  I  was  unable  to  examine  it  here  owmg  to  all  the  workings 
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being  abandoned ;  it  is  crossed  bj  several  diorite  (?)  dykes,  one 
near  the  south  boundary  of  the  Nannine  lease  being  about  120  feet 
in  width  and  running  almost  due  east  and  west  for  some  distance, 
which  cut  right  through  it  without  displacing  it  at  all. 

The  water  level  is  about  90  feet,  and  the  supply  is  good. 


Nannine  Leases  16n,  25n,  166n. 


Year. 

Tons  of  Ore 

Ounces  of  Gold 

Averag-e  ozs. 

treated. 

therefrom. 

per  ton. 

Previous  to  1897 

2,420-00 

5,193-00 

2-14 

1897   

232-50 

230-03 

•98 

1898   

433-00 

278-96 

•64 

1899   

1,444-00 

4,466-58 

3-09 

1900   

915-03 

*2,866-26 

3-13 

1901  

32-00 

1,364-26 

42-63 

1902   

809-00 

881-82 

1-09 

1903   

1,475-60 

1,833-31 

1-23 

Total 

7,76113 

17,11422 

220 

*  Includes  22-50  ozs.  dollied  and  specimens. 


Queen  OF  THE  Lake  G.M.L.,  249n.— The  main  workings  on 
this  property  are  on  a  large  irregular  lode  formation  trending  about 
north-east  and  south-west,  and  dipping  at  a  fairly  flat  angle  to  the 
north-west ;  it  appears  to  be  simply  a  highly  altered  belt  of  green- 
stone, and  has  uo  defined  limits.  A  good  deal  of  work  has  been 
done  on  it  to  a  depth  of  200  feet,  but  at  the  time  of  mv  visit  these 
workings  were  abandoned,  and  a  little  work  was  being  done  on  the 
north  end  of  a  quartzite  bar  running  through  the  lease  near  its 
eastern  boundary.  Several  of  these  bars  run  through  the  property, 
and,  as  usual,  rich  chutes  of  gold  were  obtained  at  the  intersection 
of  the  lode  with  them,  and  also  at  the  intersection  with  them  of  a 
second  quartz  reef  farther  to  the  west. 


Mt.  Yagahong  G.M.  and  Explorations  Co.,  Ltd., 
G.M.L.  249n.  (late  Queen  of  the  Lake  G.M.L.) 


Year. 

Tons  of  Ore 

Ounces  of  Gold 

Average  ozs. 

treated. 

therefrom. 

per  ton. 

Previous  to  1897    . . . 

7,374-00  , 

5,943-00 

•80 

1897   

1,185-00 

551-40 

•46 

1898   

1899   

1,060-00 

437-90 

-41 

1900  ...   

90-00 

85-00 

-94 

1901  

1,258-00 

794-80 

•63 

1902   

189-50 

166-65 

•88 

1903   

56-00 

48-10 

•86 

Total 

11,212*50 

8,026-85 

71 
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The  following  table  shows  the  total  gold  returns  from  the  leases 
at  Nannine,  other  than  those  already  mentioned,  up  to  the  end 
of  1903 :- 


Name  of  Lease. 

No.  of  Lease. 

Tons  of 

Ore 
treated. 

Ozs.  of 
Gold 
therefrom. 

Average 
oz.  per 
ton. 

Anglo  Westralian  and  General  Ex- 

54n, 55n 

107-00 

32-85 

•30 

ploration,  Ltd. 
Barrett's  Peak 

320 

35-00 

7-45 

•21 

Caledonian 

273n  (168n) 

887-00 

1,438-65 

1-62 

Caledonian  Extended 

8n 

413-50 

2,113-77 

511 

Commonwealtli 

342n  (219n) 

41-00 

,  67-70 

1-65 

Daisy  ... 

457n 

57-00 

20G'00 

3-61 

Dunaustral 

429n  (267n) 

1 40oz. 

Alberfoyle  G.M.,  Ltd  

242n, 261n 

93-00 

*290-67 

3*12 

(267n) 

Esmeralda 

102  N 

16-00 

25-20 

1-58 

Golden  Gate  ... 

463n 

J73-850Z. 

Granite  King 

421n  (330n) 

108-00 

143-45 

1-33 

Iron  King  and  Kaiser  Proprietary 

73n,  113n 

50-00 

51-50 

1-03 

Lake  Shore 

240n 

49-00 

48-75 

-99 

Mt.  Yagahong  Exploration  Co.,  Ltd. 

7n,  15n,  etc. 

13,944-00 

11,541-91 

•82 

New  Caledonian 

264n 

136-00 

223-55 

1-64 

New  Year  G.M.,  Ltd. 

18n 

717-50 

590-40 

•82 

Old  New  Year 

438 

111-00 

80-35 

•72 

Pearl  

308 N 

80-00 

34-20 

•43 

Referendum  ... 

343n 

41-00 

50-00 

1^22 

Three  Star   

484 

1200 

3-95 

•33 

Wan^anui  G.M.  Co.,  Ltd  

415n 

1,922-00 

675-10 

•35 

(Graham  and  party)   

P.A.  124 

29-00 

65-85 

2-27 

(Hughes  and  party) 

P.A.  132 

20-00 

18-90 

-94 

Sundry  Claims 

654-50 

1,083-05 

1-67 

Sundry  parcels  treated  at  Queen  of 

1000 

26-00 

2-60 

the  Lake  Battery 

Nannine  District  generally 

t3,087-70 

Sundry  parcels  treated  at  Nannine 

202-76OZ. 

Cyanide  Works 

*  Includes  62'85ozs.  dollied  and  specimens. 
+  Alluvial. 

t  Dollied  and  specimens. 


The  Country  between  Nannine  and  Abbotts. 

From  Nannine  the  country  passed  over  consists  of  extensive 
flats,  covered  with  recent  deposits  which  apparently  overlie  green- 
stones, and  sparsely  timbered  with  mulga.  This  class  of  country 
continues  unbrokenly  to  Meekatharra,  at  which  point  there  are  a 
series  of  low  greenstone  and  quartzite  ridges,  extending  to  a  point 
about  two  miles  north  of  the  townsite,  where  granite  again  makes 
its  appearance  as  a  level  sandy  tableland,  with  bare  outcrops  of 
rock  here  and  there.  Near  Grarden  (xully  this  once  more  gives 
place  to  the  greenstones,  which  extend  for  several  miles  as  low 
ridges,  gradually  dying  out  and  giving  place  to  level  plains  covered 
with  recent  beds  of  red  sandy  soil ;  these  continue  to  within  a  few 
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miles  of  Abbotts.  Here  the  country  becomes  hilly,  the  hills  being 
greenstone  for  the  most  part  covered  with  a  considerable  thickness 
of  ironstone  conglomerate  (laterite). 

Meekatharra. 

The  mining  centre  of  Meekatharra  is  situated  about  24  miles 
slightly  east  of  north  of  Nannine.  As  shown  on  the  Mines  Depart- 
ment I'oute  map,  it  is  some  10  miles  out  of  position  (to  the  west), 
being  shown  as  at  Trig.  Station  K.6,  on  Meekatharra  hill,  whereas 
it  is  at  Luke's  Trig.,  some  10  miles  due  east  of  this  point,  and  on 
the  main  surveyed  road  from  Nannine  to  Peak  Hill. 

The  country  in  the  immediate  vicinity  of  Meekatharra  townsite 
consists  of  low,  rough,  greenstone  ridges,  extending  southerly  for 
about  two  miles,  when  they  give  place  to  extensive  plains  covered 
with  recent  deposits ;  westerly  for  three  miles ;  and  northerly  for 
two,  when  they  are  replaced  by  a  large  belt  of  granite  trending 
about  north-east;  easterly  they  extend  indefinitely. 

These  greenstones  are  very  much  decomposed  and  weathered, 
so  much  so  that  it  was  impossible  to  obtain  a  specimen  for  deter- 
mination, none  of  the  mine  workings  being  down  below  the  zone  of 
decomposition.  Immediately  to  the  east  of  the  townsite  is  a  wide 
belt  of  banded  quartzite  trending  slightly  east  of  north  and  forming 
a  low  ridge,  on  the  highest  point  of  which  Luke's  Trig,  is  situated. 
At  this  spot  the  belt  is  about  three  chains  in  width,  but  thins  out 
considerably  as  it  runs  south.  It  only  continues  a  short  distance 
north  of  the  trig.,  but  can  be  followed  southerly  for  a  couple  of 
miles.  At  their  northern  end  the  quartzites  are  practically  free 
from  iron,  and  closely  resemble  those  occurring  at  Lennonville,* 
whilst  at  their  southern  end,  where  there  are  several  parallel  bands 
and  where  they  are  more  irregular,  they  are  of  the  usual  haematite- 
bearing  variety,  but  appear  to  be  much  more  siliceous  than  is 
generally  the  case. 

The  granite  which  occurs  to  the  north  and  west  of  the  townsite 
is  a  coarse-grained  massive  variety,  extending  northerly  for  five  or 
six  miles,  and  being  for  the  most  part  covered  with  a  considerable 
thickness  of  loose,  sandy  soil,  with  the  rock  occasionally  outcropping 
as  low,  bare  ridges.  Numerous  dykes  run  out  from  this  main  body 
into  the  greenstones,  which  are  considerably  foliated  in  close 
proximity  to  them. 

A  section  (472)  of  a  specimen  [5354J  of  this  granite,  taken  from 
a  spot  about  a  mile  north  of  the  Havelock  Gr.M.L.,  seen  under  the 
microscope,  shows  it  to  be  a  very  similar  rock  to  that  occurring  at 
Cuef,  and  consisting  of — 

(a.)  Quartz  :  fairly  abundant,  in  fair-sized  grains  and  lumps, 
for  the  most  part  without  crystalline  boundaries. 


*  Geological  Survey,  Bulleiiu  8,  page  15.    Perth :  By  Authority,  190.3.      f         P»3'e  H. 
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(h.)  Felspar:  plentiful  in  large  plates  and  imperfectly 
formed  crystals,  and  consisting  principally  of  ortho- 
clase,  with  some  plagioclase  and  a  little  microcline. 
It  is  a  good  deal  clouded  from  the  presence  of 
decomposition  products. 

(c.)  Hornblende:  of  a  greenish  brown  variety,  and  occurring 
in  the  form  of  irregular  flakes  and  lumps. 

(d.J  Biotite :  occurring  in  parallel  intergrowth  with  the 
hornblende. 

One  or  two  small  crystals  of  colourless  augite  are 
also  present,  as  well  as  a  little  sphene,  in  fairly  well- 
formed  crystals,  and  a  few  scattered  grains  of  magnetite. 

A  second  large  similar  belt  of  granite  occurs  about  10  miles  to 
the  east  of  the  townsite,  trending  about  north  and  south.  A  few 
small  deposits  of  ironstone  gravel  (laterite)  occur  on  the  greenstone 
ridges  ;  these  are  usually  of  very  limited  extent,  but  are  often  of  a 
very  high  grade;  in  one  instance,  viz.,  just  north  of  the  Democrat 
Gr.M.L.  425,  a  small  deposit  of  this  nature  is  highly  magnetic. 

The  auriferous  quartz  reefs  of  the  district  trend  generally  a  little 
to  the  east  of  north,  and  are  for  the  most  part  large  and  appear  to 
be  fairly  regular  in  their  course  ;  so  far,  however,  no  work  has  been 
done  in  the  district  below  water  level,  and  not  a  great  deal  above 
either,  but  as  far  as  opened  up  the  majority  of  the  reefs  are  very 
promising,  and  though  some  of  them  are  rather  irregular  in  the 
soft  country  in  the  upper  levels  they  should  imj^rove  as  they  get 
into  the  harder  and  more  settled  country  below  water. 

As  a  rule,  too,  the  gold  is  fairly  uniform  right  through  the 
stone,  and  is  not  found  occurring  in  short  chutes  as  in  many  other 
centres  on  the  Murchison  Groldfield. 

Mining  operations  were  very  brisk  at  the  time  of  my  visit,  and 
altogether  I  am  of  opinion  that  this  centre  has  a  very  good  future 
before  it. 

Fresh  water  is  met  with  in  the  mines  and  wells  at  a  depth  of 
from  130  to  150  feet;  the  supply,  however,  appears  to  be  somewhat 
limited,  this  being  especially  the  case  in  the  town  wells,  which 
frequently  go  nearly  dry  in  the  summer  months ;  this  might  be 
remedied  by  further  sinking  and  crosscutting.  A  new  well  for 
town  supply  purposes  has  just  been  put  down  four  or  five  miles  to 
the  south-west  of  the  townsite,  and  at  present  is  giving  a  good 
supply  of  fresh  water.  Timber  for  mining  purposes  and  for  fuel  is 
still  fairly  plentiful,  but  consists  only  of  mulga. 

The  Mines. 

The  following  is  a  brief  description  of  the  principal  mines 
working  in  the  district  at  the  time  of  my  visit  (December,  1903): — 

Havelock  G.M.L.  236n. — Three  or  four  parallel  lines  of  reef 
run  through  this  and  the  adjoining  properties  on  a  bearing  slightly 
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east  of  north  and  west  of  south,  having  a  uniform  dip  of  about  75'^ 
to  the  east.  On  the  most  eastern  of  these  several  shafts  have  been 
sunk  to  a  depth  of  100  feet,  and  about  400  feet  of  driving  put  in 
along  the  reef  at  this  level,  and  a  good  deal  of  stone  taken  out 
between  this  and  the  surface.  Considerable  work  has  also  been 
done  on  a  couple  of  reefs  farther  west.  The  eastern  reef,  which  is 
the  richest  of  the  series,  is  from  four  to  six  feet  in  width,  and  con- 
sists for  the  most  part  of  white  friable  quartz,  considerably  broken 
and  associated  w''h  large  quantities  of  kaolin;  the  other  reef  s,  which 
are  some  20  feet  farther  west,  are  similar  in  appearance  but  smaller, 
being  from  two  to  three  feet  in  width.  The  country  between  them 
consists  of  very  soft  kaolinised  greenstone  foliated  parallel  to  the 
lines  of  reef,  and  carries  a  little  gold  for  its  entire  width.    (Fig.  5.) 

Fig.  5. 


CROSS  SECTION  SHEWING  THE  MODE  OF  OCCURRENCf  OF  HAVEIOCK  REEFS  near  main  shah  MEEKATHARRA 


The  reefs  are  crossed  by  several  east  and  west  faults,  which  dip 
to  the  south  and  throw  the  reefs  to  the  east  for  a  distance  of  from 
six  to  twelve  feet ;  short  rich  chutes  are  generally  found  where  these 
lines  of  fault  cross  the  reefs. 


Havelock  Gr.M.L.  236n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1899  . 

1900  . 

1901  . 

1902  . 

1903  . 

54-00 
136-00 
580-75 
193-00 
711-50 

58-00 
188-70 
355-80 
233-30 
504-65 

1-08 
1-38 

-61 
1-20 

•70 

Total 

1,675  25 

1,340'45 

•80 
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Havelock  South  G.M.L.  279n. — This  lease  adjoins  the  Have- 
lock  on  the  south.  The  workings  are  on  one  of  the  western  lines 
of  reef  worked  on  the  latter,  and  are  down  to  a  depth  of  125  feet, 
at  which  level  a  good  deal  of  driving  and  stoping  has  been  done  on 
the  reef,  which  is  more  bunchy  iii  this  lease,  varying  from  two  and 
three  feet  up  to  as  much  as  20  in  one  place ;  its  gold  contents,  too, 
are  not  as  regular  as  in  the  Havelock.  Several  lines  of  fault  cross 
the  reef  in  an  east  and  west  direction,  and  dip  fairly  steeply  to  the 
south ;  they  usually  liave  a  beneficial  effect  on  the  reef,  which  is 
generally  richer  in  proximity  to  them ;  small  quartz  veins,  up  to 
three  and  four  inches  in  width,  are  often  found  following  these  fault 
lines ;  they  are  usually  very  rich,  and  in  one  or  two  cases  were  large 
enough  to  pay  to  follow. 

At  the  100  feet  level  a  crosscut  has  been  put  in  easterly  for  a 
distance  of  80  feet,  prosj^ecting  for  other  parallel  reefs,  but  without 
success.  The  country  cut  through  consists  of  very  soft  kaolmised 
greenstone  foliated  parallel  to  the  line  of  reef,  and  carries 
gold  to  the  value  of  two  or  three  dwts.  per  ton  for  the  whole 
distance. 


Havelock  South  G.M.L.  279n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom 

Average  oz. 
l)er  ton. 

1901  

188-00 

191-05 

101 

1902   

39400 

254-45 

•65 

1903   

563-25 

203-65 

•36 

Total   

1,14625 

64915 

•56 

Havelock  North  G.M.L.  257n  (late  Lone  Hand  422n).— This 
block  adjoins  the  Havelock  on  the  north,  and  the  workings  are  on 
the  same  line  of  reef ;  a  good  deal  of  work  appears  to  have  been 
done,  but  the  old  workings  are  all  abandoned ;  a  vertical  shaft  is 
now  being  sunk  slightly  to  the  east  of  the  main  line  of  reef  and  had 
just  cut  it  at  100  feet.  The  only  workings  I  was  able  to  examine 
consisted  of  an  underlay  shaft  down  about  100  feet,  from  which 
about  200  feet  of  driving  have  been  done,  and  also  a  little  irregular 
stoping.  Two  lines  of  reef  have  been  worked  ;  the  more  eastern,  on 
which  most  of  the  work  has  been  done  and  which  is  apparently  the 
same  reef  as  is  being  worked  in  the  Havelock,  is  from  four  to  six 
feet  in  width,  and  very  patchy  ;  the  stone  is  mixed  with  a  large 
amount  of  kaolin,  and  is  white  and  very  friable  ;  the  gold  occurs 
principally  in  short  irregulai  chutes,  though  the  reef  carries  a  little 
gold  throughout ;  the  second  reef,  which  is  a  little  smaller,  is  about 
twenty  feet  to  the  west ;  not  much  work  has  been  done  upon 
it,  as  it  was  rather  low  grade  where  struck  ;  it  is  similar  in  appear- 
ance to  the  eastern  reef.  The  country  between  the  two,  as  in  the 
Havelock,  carries  a  little  gold  right  through.    Both  reefs  dip  at  a 
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fairly  flat  angle  to  the  eastward.  Several  other  shafts  have  been 
sunk  on;  these  reefs,  but  I  was  unable  to  examine  any  of  them 
owing  to  their  having  been  abandoned  for  some  time  past. 

Near  the  north  end  of  the  lease  the  reefs  cut  out  altogether, 
and  the  whole  nature  of  the  country  changes  ;  this  is  apparently 
brought  about  by  a  large  fault  which  crosses  the  country  here  in  an 
east  and  west  direction ;  up  to  this  point  the  country  consists  of 
a  very  soft  white  kaolinised  greenstone  foliated  in  a  north  and 
south  direction — parallel  to  which  the  reefs  run  ;  beyond  it  the 
lines  of  foliation  run  easit  and  west,  and  the  country  is  much  harder 
and  not  so  altered. 

So  far,  no  signs  of  water  have  been  met  with  in  any  of  these 
three  mines  ;  this  is  owing  to  the  fact  of  their  being  on  much 
higher  ground  than  any  of  the  other  mines  in  the  district. 


Ha-velock  North  (late  Lone  Hand  G.M.L.  422n.) 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton 

1901  . 

1902  . 

1903  . 

203-00 
300-50 
104-00 

73-95 
149-45 
25- 10 

•36 
•49 
•24 

Total 

607-50 

24850 

•40 

I  Pioneer  G.M.L.  372n. — Several  large  quartz  reefs  run  through 

this  property  on  a  bearing  slightly  east  of  north  and  west  of  south ; 
on  one  of  them  a  shaft  has  been  sunk  to  a  depth  of  180  feet,  and 
drives  put  in  at  the  100  and  180  feet  levels,  that   at  the  100 

\  feet  being  150  feet  in  total  length,  and  that  at  the  180  feet  about 
30  feet  longer ;  no  stoping  has  so  far  been  done  frOm  this  latter 
level,  but  from  the  100  feet  a  block  125  feet  in  length  has  been 
stoped  out  up  to  the  surface.  At  the  north  end  of  the  workings 
the  reef,  which  dips  steeply  to  the  east,  is  about  twelve  feet  in 
width,  but  in  the  south  end  it  gradually  cuts  out  altogether  in  the 
upper  levels,  but  in  the  lower  it  is  still  going  strong,  with  every 
likelihood  of  continuing  for  some  distance  ;  it  is  not  uniform  in 
size,  ranging  from  two  or  three  feet  to  as  much  as  twelve.  The 
footwall  is  very  clean  and  regular,  but  the  hanging  wall  is  not  so 
good.  The  reef  is  not  being  worked  for  its  full  width  in  the  lower 
level,  only  a  few  feet  of  stone  on  the  footwall  side  being  taken  out. 
The  chute  of  gold  being  worked  is  about  100  feet  in  length,  and 
dips  to  the  south  at  a  fairly  flat  angle  in  the  upper  levels,  but 
steeply  below. 

The  original  reef  worked  is  about  a  chain  to  the  east  of  the  one 
at  present  worked,  and  runs  parallel  to  it,  dipping  in  the  same 
direction,  but  at  a  considerably  flatter  angle ;  it  is  smaller  than  the 
main  reef,  more  irregular  and  not  so  good.    Several  other  small 


66 


reefs  were  cut  in  sinking  the  main  shaft ;  these  vary  in  size  from 
a  few  inches  to  a  couple  of  feet  (Fig.  6),  but  were  very  poor  where 

Fig.  6. 


CROSS  StCTION  SHEWIMG  THE  MODE  OF  OCCURRENCE  OF  REEFS  AT  PIONEER  MAIM  SHAfT 

M  &  E  K  ATH ARRA 


struck,  and  no  work  has  been  done  upon  any  of  them.  The  country, 
as  far  as  opened  up,  is  still  very  soft,  consisting  of  a  very  much 
decomposed  greenstone.  Water  was  met  with  at  180  feet,  and  is 
fresh. 


Pioneer  G.M.L.  372n.  (late  Meekatharra  90n). 


Tear. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1898  . 

61-00 

47-35 

-77 

1899  . 

1900  . 

1901  . 

283-00 

251-70 

"'-88 

1902  . 

888-75 

996-05 

1-12 

1903  . 

1,124-50 

1,993-35 

1-77 

Total 

2,35725 

3,288'45 

1-39 
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St.  George  G.M.L.  323n. — The  main  line  of  reef  on  this  lease 
runs  through  about  the  centre  of  it,  on  a  bearing  nearly  north-east 
and  south-west.  On  the  surface  it  is  a  large  white  quartz  reef, 
which  outcrops  for  a  distance  of  about  30  chains.  Several  shafts 
have  been  sunk,  on  it,  the  deepest  to  a  depth  of  69  feet,  at  which 
level  a  drive  has  been  put  in  along  the  reef  for  140  feet  and  a  little 
stoping  done ;  the  reef  in  this  drive  is  about  two  feet  in  width,  and 
dips  to  the  east  at  a  fairly  flat  angle ;  at  present  a  crosscut 
is  being  put  in  at  the  30  feet  level  to  cut  a  large  quartz  reef  about 
two  chains  to  the  west.  This  reef,  which  is  the  larger  of  the  two, 
runs  nearly  parallel  to  the  other  at  the  north  end,  but  a  little  south 
of  the  main  shaft  it  turns  and  joins  it,  the  two  running  south  from 
this  point  as  one  reef.  This  reef  also  dips  to  the  eastward  at  an 
angle  of  about  60  deg. ;  a  little  work  has  been  done  upon  it  at  its 
junction  with  the  eastern  reef  but  it  is  at  present  too  low  grade 
to  pay.  A  third  reef,  trending  nearly  east  and  west,  runs  into  the 
main  reef  about  three  chains  north  of  the  working  shaft;  it  is  from 
12  to  15  inches  in  thickness  and  dips  deeply  to  the  south.  It  is, 
however,  too  poor  to  be  of  any  use. 


St.  George  G.M.L.  323n. 


Tons  of  Ore 

Ozs.  of  Gold 

Average  oz. 

Yeai*. 

treated. 

therefrom. 

per  ton. 

1901  

142-00 

75-20 

•53 

1902   

82-00 

62-50 

•76 

1903   

142-75 

70-55 

•49 

Total   

36675 

208-25 

•56 

Pioneer  South  G.M.L.  426n. — A  large  number  of  reefs  run 
through  this  property  in  different  directions,  and  a  good  deal  of  work 
has  been  done  on  them  at  different  times.  Near  the  south-western 
corner  of  the  lease  two  small  parallel  reefs  run  on  a  north  to  north- 
westerly bearing ;  on  the  more  northern  of  these  a  shaft  has  been 
put  down  to  a  depth  of  150ft.  and  the  reef  stoped  out  for  about 
100ft.  each  way  from  the  shaft  from  this  level  to  within  about  20ft. 
of  the  surface.  This  reef  is  from  one  to  three  feet  in  width  and 
consists  of  clear  glassy  quartz ;  it  dips  at  a  fairly  steep  angle  to 
the  south-west.  The  gold  in  it  was  very  patchy,  some  of  the  stone 
being  very  rich  and  some  a  few  feet  away  scarcely  carrying  a  trace. 

The  country  is  very  soft  white  kaolinised  greenstone.  A  little 
work  has  also  been  done  on  the  more  southerly  of  these  two  reefs, 
but  they  are  at  present  both  abandoned. 

At  the  extreme  north  end  of  the  lease  a  shaft  has  been  sank  to 
a  depth  of  150  feet,  and  a  little  east  and  west  crosscutting  done 
with  the  intention  of  cutting  the  south  continuation  of  the  Pioneer 
reef.  Only  a  few  small  leaders  were  cut  in  these  workings,  and  the 
shaft  appears  to  have  been  sunk  right  on  a  line  of  fault,  which  has 
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thrown  the  reef  some  distance  out  of  its  original  course.  Several 
other  shafts  have  also  been  sunk  near  the  north  end  of  the  lease  on 
a  couple  of  large  quartz  reefs  which  outcrop  there ;  these,  however, 
proved  to  be  very  low  grade,  and  they  have  since  been  abandoned. 

The  present  workings  are  situated  towards  the  south-eastern 
corner,  where  a  shaft  has  been  sunk  to  a  depth  of  about  50  feet  and 
a  short  drive  put  in  at  the  30  feet  level  on  a  small  quartz  leader 
running  nearly  north  and  south  and  dipping  at  an  angle  of  about 
45°  to  the  east.  This  leader  is  from  six  to  twelve  inches  in  width 
and  gives  very  good  prospects ;  the  quartz  is  white  and  glassy  and 
very  broken,  and  has  associated  with  it  in  cavities  considerable 
quantities  of  talc. 

In  sinking  the  shaft  a  large  white  sugary  quartz  reef  was  cut 
through.  This  reef  runs  north  and  south  and  dips  very  flat  to  the 
east;  its  exact  width  is  not  known,  but  it  is  at  the  least  20  feet; 
at  the  point  where  cut  it  was  very  poor,  and  no  work  was  done  on 
it ;  apparently  it  is  the  continuation  of  the  large  quartz  reef  worked 
in  the  Meekatharra  South  Block,  the  adjoining  lease  on  the  south. 

The  country  is  very  soft  and  consists  of  white  kaolinised  green- 
stone. 


Pioneer  South  Gr.M.L.  426n. 


Yeax, 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
thei-efroiii. 

Average  oz. 
per  ton. 

1901  . 

1902  . 

1903  . 

22-50 
47-00 

14-20 
49-18 

•63 
1-04 

Total 

69-50 

63-33 

-91 

Meekatharra  South  Block  G.M.L.  93n. — The  main  work- 
ings on  this  property  are  situated  on  a  large  quartz  reef  running 
about  north-east  and  south-west  through  the  centre  of  the  lease. 
The  present  workings  consist  of  a  large  open  cut  worked  to  a  depth 
of  75  feet  and  drives  along  the  reef  at  this  level.  As  shown  in  tiie 
open  cut,  the  reef  is  about  40  feet  in  width  and  dips  to  the  Avest  at 
an  angle  of  about  75  deg. ;  it  consists  principally  of  soft  sugary 
quartz,  with  considerable  quantity  of  talc  in  cavities,  but  in  places 
becomes  hard  and  glassy  ;  it  carries  gold  in  small  quantities  tor  its 
full  width,  as  well  as  containing  numerous  small,  irregular  pockets 
of  rich  stone.  At  the  north  end  of  the  open  cut,  at  the  75  feet 
level,  the  reef  is  lost  and  appears  to  have  been  cut  off  by  an  east 
and  west  fault  dipping  south  at  a  very  flat  angle.  It  has  been 
worked  out  for  nearly  its  full  width  near  the  surface,  but  below 
about  30  feet  only  a  strip  along  the  footwall  has  been  taken  out 
and  drives  have  been  put  in  along  and  across  the  reef  to  test  its 
values. 
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The  original  workings  on  the  property  are  some  four  chains 
south  of  the  present  ones ;  here  some  verv  rich  stone  was  fonnd  on 
the  surface,  and  a  shaft  was  sunk  on  the  eastern  side  of  the  reef  to 
a  depth  of  150  feet,  and  a  crosscut  was  put  in  to  cut  it  at  this 
level  ;  nothing  was  met  with  in  this  crosscut,  and  it  appears  as  if 
it  has  been  put  in  along,  or  close  to,  a  line  of  fault,  and  not  continued 
far  enough  to  cut  the  reef,  which  appears  to  have  been  thrown  to 
the  west.  Several  other  reefs  outcrop  at  the  southern  end  of  the 
lease,  but  no  work  has  been  done  upon  any  of  them. 


Meekatharra  South  Block  G-.M.L.  93n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

1898  . 

58-00 

160-00 

3-02 

1899  . 

72-00 

130-25 

1-80 

1900  . 

110-00 

150-90 

1-37 

1901  . 

753-00 

561-10 

•74 

1902  . 

580-00 

344-50 

-59 

1903  . 

593-50 

189-45 

-32 

Total 

2,161-50  . 

1,536*20 

71 

Halcyon  G.M.L.  313n.  — The  main  ore  body  on  this  lease 
consists  of  a  large  lode  running  slightly  west  of  north  to  a  point 
near  the  northern  boundary,  when  it  turns  slightly  and  runs  a 
little  to  the  east  of  north.  This  lode  consists  of  a  belt  of 
decomposed  rock,  through  which  small  quartz  leaders  (Fig.  7)  run 

Fig,  7 


CROSS  SECTION  "orHALCYOH*  LODE.  MEEKATHARRA 


in  all  directions,  varying  in  size  from  a  mere  thread  to  several 
inches ;  at  a  depth  it  will  probably  turn  into  a  belt  of  highly 
foliated   greenstone,  but,  as  far  as  opened  up,  both  it  and  the 
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country  are  so  decomposed  and  altered  that  it  is  almost  impossible 
to  tell  where  one  ends  and  the  other  begins,  except  by  noticing 
when  the  leaders  cease,  as  these  are  only  found  within  the  lode ; 
both  the  lode  stuff  and  the  leaders  carry  gold,  some  of  the  latter 
being  extremely  rich,  whilst  others  are  perfectly  barren.  On  this 
lease,  the  lode  has  been  proved  to  exist  for  a  width  of  16  feet,  and 
appears  to  run  almost  vertically.  The  work  done  on  it  consists  of 
an  open  cut  50  feet  in  depth  and  about  the  same  in  length  and  a 
shaft  sunk  to  a  depth  of  100  feet ;  not  much  work  has  been  done 
from  this.  The  whole  of  the  lode,  as  exposed  in  the  open  cut,  is 
said  to  average  about  lOdwts. 

The  owners  are  at  present  engaged  in  working  a  series  of  fair- 
sized  quartz  leaders,  running  westerly  into  the  main  lode  and 
dipping  at  a  flat  angle  to  the  south  ;  several  of  these  leaders  were 
cut  within  a  few  feet  of  each  other  m  sinking  an  air  shaft  a  couple 
of  chains  to  the  east  of  the  main  lode,  and  ranged  in  size  from  six 
inches  to  a  couple  of  feet ;  one  of  them  has  been  followed,  at  the 
75  feet  level,  easterly  from  the  main  lode  for  about  90  feet,  and  a 
little  stoping  has  been  done  on  it;  it  is  rather  irregular  and 
bunchy,  varying  from  six  inches  to  as  much  as  three  feet  in  places  ; 
its  gold  contents  also  vary  considerably,  parts  of  it  being  pheno- 
menally rich,  while  parts,  again,  are  very  poor  ;  taking  it  all  through, 
it  is  expected  to  average  about  an  ounce. 


Halcyon  G.M.L.  313n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1900 
1901 
1902 
1903 

23  00 
304-25 
181-50 
462-25 

*  56-45 
233-80 
220-75 
190-70 

2-41 
•76 

1-21 
•41 

Total  

971*00 

70170 

72 

*  Includes  2*45ozs.  of  dollied  and  specimens. 


Democrat  G.M.L.  425n. — There  are  two  sets  of  workings  on 
this  property.  Those  at  the  south  end  are  on  the  northern  con- 
tinuation of  the  main  lode  worked  on  the  Halcyon,  which  has  here 
been  worked  down  to  a  vertical  depth  of  150  feet.  Down  to  the 
120  feet  level  only  the  larger  and  richer  of  the  quartz  leaders  were 
worked,  and  the  workings  are  of  a  very  irregular  nature  on  account 
of  this.  Below  120  feet  the  lode  has  been  taken  out  for  its  full 
width,  but  only  for  a  short  distance ;  it  is  here  about  20  feet  in 
width  and  dips  steeply  to  the  east,  having  the  same  characteristics 
as  in  the  Halcyon. 

The  other  workings  are  near  the  north-east  corner  of  the  lease, 
where  a  good  deal  of  work  appears  to  have  been  done  on  a  similar 
class  of  ore-body  running  north  and  south. 

Both  these  workings  were  abandoned  at  the  time  of  my  visit. 
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Democrat  G.M.L.  425n  (337n). 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average 
ozs.  per  ton. 

1902   

1903   

Total 

142-00 
423-50 

127-80 
116-70 

•90 
•27 

565'50 

244-60 

•43 

Commodore  G.M.Ls.  283n,  284n. — At  the  south  end  of  this 
lease  a  number  of  shafts  have  been  sunk  for  the  purpose  of  working 
a  small  quartz  reef  running  north-east  and  south-west,  and  dipping 
to  the  westward.  A  good  deal  of  work  appears  to  have  been  done 
on  it,  and  on  a  series  of  leaders  running  into  it  in  all  directions. 
These  working  were  abandoned  at  the  time  of  my  visit,  and  I  was 
unable  to  examine  them.  The  main  shaft  is  down  150  feet  vertically 
to  water  level,  the  water  being  fresh. 

At  the  north  end  the  workings  are  on  a  fair-sized  north-east 
and  south-west  quartz  reef,  which  is  probably  an  extension  of  that 
worked  to  the  south ;  it  is  here  as  much  as  four  feet  in  width  in 
places,  but  frequently  pinches  to  only  a  few  inches.  The  hanging 
wall  is  very  clean  and  sharp,  but  the  foot  wall  is  not  so  good ;  it 
dips  at  a  fairly  flat  angle  to  the  westward.  Several  shafts  have 
been  sunk  on  it,  the  deepest  being  120  feet  on  the  underlay ;  drives 
have  been  put  in  from  this  shaft  for  a  distance  of  100  feet  at  both 
the  80  and  120  feet  levels,  but  very  little  stoping  has  been  done. 
The  reef,  on  the  whole,  is  low  grade,  though  there  were  one  or  two 
small  rich  bunches  on  it.  One  or  two  smaller  leaders  come  in  from 
the  east,  and  a  little  work  has  been  done  on  one  of  them.  A  large 
lode  formation  runs  east  and  west  near  the  main  underlay  shaft ; 
this  formation  is  full  of  small  quartz  leaders,  some  of  which  are 
very  rich,  but  the  lode,  as  a  whole,  is  to#  poor  to  work  ;  its  width  has 
not  been  proved,  but  it  is  about  20  feet.  Very  little  work  has  been 
done  on  it. 


Commodore  Leases  G-.M.Ls.  283n,  284n. 


Tear. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1900  . 

11800 

382-00 

3-23 

1901  . 

297-25 

1,113-80 

3-74 

1902  . 

227-25 

493-45 

2-17 

1903  . 

613-50 

385-30 

•62 

Total 

1,25600 

2,37455 

1'89 

Ingliston  G.M.L.  363n. — This  lease  adjoins  the  Commodore 
on  the  south ;  the  workings  are  on  the  continuation  of  the  Com- 
modore's south  reef,  which  is  here  about  two  feet  in  thickness. 
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The  main  shaft  is  down  150  feet  to  water,  and  drives  have  been  put 
in  along  the  reef  at  100  and  150  feet  levels ;  about  150  feet  of 
driving  and  a  good  deal  of  stoping  have  been  done  at  the  100  feet 
level,  and  about  300ft.  of  driving,  but  practically  no  stoping  at  the 
150ft. ;  the  reef  is  bunchy,  varying  from  1  to  3  feet,  but  averaging, 
on  the  whole,  about  2ft.  The  country  is  very  soft  and  rotten  all 
through  the  workings.    The  water  supply  is  fresh. 

Ingliston  G.M  L.  363n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1901  

114-00 

245-60 

215 

1902   

182-50 

211-85 

1-16 

1903   

50-50 

43-00 

-85 

Total   

34700 

50045 

1*44 

Ingliston  Extended  Gr.M.L.  398n. — The  workings  here  are  on 
a  large  lode  running  about  north-east  and  south-west,  and  dipping  at 
an  angle  of  about  75°  to  the  eastward.  This  lode  consists  of  a  soft 
belt  of  highly  altered  greenstone  throughout  which  is  disseminated  a 
considerable  quantity  of  quartz  in  irregular  veins  and  masses.  As 


Fig.  8. 


CROSS  SECTION  OF  INGLISTON  EX  L0O£,MEEKATHARRA. 


far  as  opened  up  at  present  it  is  very  ill- defined,  there  being  no 
hard-and-fast  boundary  between  it  and  the  country  from  which, 
owing  to  their  both  being  so  decomposed  and  rotten,  it  is  almost 
impossible  to  distinguish  it ;  its  lateral  limits  can  at  present  only 
be  defined  by  the  decrease  in  its  gold  contents ;  its  width,  as  far  as 
defined  by  these  means,  varies  from  8  to  20  feet.  At  a  depth  it  will 
probably  be  found  to  consist  of  a  belt  of  highly-foliated  greenstone, 
carrying  a  considerable  amount  of  quartz,  and  will  be  much  more 
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regular  and  defined.  Several  shafts  have  been  sunk  on  this  line  of 
lode,  the  deepest  being  12.5ft.  vertical,  and  a  lot  of  driving  and 
stoping  done  on  it.  The  country  (greenstone)  is  very  soft  and 
rotten  as  far  as  opened  up.    Water  was  struck  at  125ft.,  and  is  fresh. 


Ingliston  Extended  Gt.M.L.  398n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1902   

307-00 

367-10 

1-19 

1903   

854-25 

644-90 

-75 

Total   

1,161-25 

1,012-00 

•87 

Ingliston  Consols  G.M.L.  475n.— On  this  lease  a  shaft  has 
been  put  down  to  a  depth  of  45ft.,  for  the  purpose  of  working  a 
small  quartz  reef,  running  about  north-east  and  south-west.  Work 
is  at  present  being  carried  on  at  the  35  feet  level,  where  a  couple  of 
short  drives  have  been  put  in,  and  a  little  stoping  done.  The  main 
reef,  which,  as  far  as  opened  up,  has  a  very  irregular  course,  varies 
in  width  from  a  mere  thread  to  two  or  three  feet,  and  dips  at  a 
fairly  flat  angle  to  the  east ;  its  gold  contents  are  very  patchy, 
some  of  the  makes  of  stone  being  very  rich,  while  others  are 
practically  barren.  A  second  small  reef  comes  in  from  the  north- 
west just  at  the  shaft ;  this  reef  has  the  same  characteristics  as  the 
other,  viz.,  no  defined  course,  and  consisting  of  a  series  of  short 
irregular  bunches  of  stone,  some  of  which  are  very  good,  and  others 
no  good  at  all.  Two  or  three  other  small  leader's  have  also  been 
cut,  but  both  these  and  the  main  one  are  so  irregular,  and  so  little 
work  has  been  done  upon  them,  that  it  is  almost  impossible  to  say 
what  is  their  true  course.  The  quartz  in  each  of  the  reefs  is  white 
and  glassy,  and  carries  a  considerable  quantity  of  talc  in  cavities. 
The  country  is  very  soft  kaolinised  greenstone. 


Ingliston  Consols  Extended  475n. 


Year. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  ozs. 
per  ton. 

1902   

* 

1903   

59-25 

267-65 

4-51 

Total   

69-25 

267-65 

4-51 
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The  following  table  shows  the  gold  returns  from  the  leases  at 
Meekatharra,  other  than  those  already  mentioned,  up  to  the  end  of 
1903:— 


Name  of  jLease. 

No.  of  Lease. 

Tons  of 

Ore 
treated. 

Ozs.  of 
Gold 
therefrom 

Average 

ozs. 
per  ton. 

Albion   

337n 

25-00 

10-20 

-40 

Blue  Danube 

252n 

77-50 

199-25 

2-57 

Calliope   

450n 

26-50 

15-75 

•59 

Centaur 

272n 

99-00 

88-12 

-89 

Halcyon  North   

318n 

107-25 

100-15 

•93 

Lost  Cop 

488n 

56-00 

21-75 

-39 

Phoenix  No.  1 

402n  (373n) 

144-33 

142-93 

•99 

Phantom   

416n 

243-00 

227-65 

•94 

Sirdar 

246n 

147-00 

*207-51 

l^J-l 

Tidal  Wave  

411n 

20-75 

7-10 

•34 

(H.  Brooking)   

(unregisteredj 

18-75 

7-40 

•39 

(Osborne  and  Campbell)    ...  ... 

(unreg'is'fcered] 

1 1  -Q^ 

1  X  «70 

•60 

( Vollmer  and  party)   

Q.P.P.A.  13lN 

7-00 

4-40 

-63 

Sundry  claims   

171-50 

217-05 

1-26 

Sundry  parcels  at  pifblic  battery  . . . 

t86-65 

*  Includes  64-Olozs,  dollied  and  specs.         t  By  cyanide. 


Abbotts. 

The  mining  centre  of  Abbotts  is  situated  about  40  miles  to  the 
north  of  Nannine.  The  country  here  is  rough  and  hilly,  the  hills 
being  of  the  usual  type  of  greenstone  and  usually  capped  with  a 
considerable  thickness  of  ironstone  gravel  deposits,  these  being 
especially  plentiful  to  the  eastward  of  the  townsite.  These  gravel 
beds  (laterite)  are  often  as  much  as  50ft.  in  thickness,  but  are  of 
poor  quality  ;  they  frequently  contain  caves  of  considerable  size,  in 
which  are  often  found  small  deposits  of  an  impure  natural  bitumen 
similar  to  that  found  at  the  Wilgie  Mia*  (Weld  Eange), 
Boogardie,t  and  other  places  on  the  Murchison  Goldfield. 


*  Vide  page  79.       t  Geological  Survey,  Bulletin  8,  page  15.    Perth :  Bf  Authority:  1903. 
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The  greenstone  belt  is  some  ten  miles  in  width,  and  is  bounded 
on  both  sides  by  belts  of  granite,  that  on  the  western  side  running 
about  north-east,  and  that  on  the  east  nearly  north  and  south  (i.e., 
where  seen,  viz.,  at  a  point  about  due  east  of  the  townsite). 
Abbotts  itself  is  situated  in  about  the  middle  of  this  belt.  A  large 
number  of  quartz  reefs  run  in  all  directions  through  the  greenstone 
ridges  to  the  east  of  the  townsite,  some  of  the  outcrops  being  of 
considerable  size,  but  having  no  length  or  regularity.  The  reefs 
which  are  being  worked  have  a  trend  almost  due  north  and  south, 
extending  in  one  case  for  over  a  quarter  of  a  mile ;  they  are  not 
large,  but  are  very  regular  and  well-defined  and  run  very  nearly 
vertically. 

Water  is  obtained  at  a  depth  of  about  180ft.,  and  is  drinkable, 
but  not  good.  At  present  most  of  the  water  for  domestic  purposes 
is  obtained  from  the  Government  well,  about  three  miles  to  the 
north  of  the  townsite ;  the  water  level  here  is  about  50ft.  and  the 
supply  is  excellent. 

Mining  operations  were  very  quiet  at  Abbotts  at  the  time 
of  my  visit  (December,  1903),  only  two  mines  being  worked, 
and  one  of  these  only  in  a  very  small  way  by  a  party  of  three 
tributers. 


The  Mines. 

The  following  is  a  brief  description  of  these  two  mines  as  far 
as  I  was  able  to  examine  them  : — 

Mtjrchison  King  G.M.L.  248n,  172n,  etc. — The  main  line  of 
reef  being  worked  on  this  property  runs  on  an  almost  due  north  and 
south  bearing  through  about  the  centre  of  the  leases  ;  it  is  of  white 
quartz  and  is  about  two  feet  in  width,  bunching  in  places  to  as 
much  as  eight  feet,  with  a  dip  of  about  80°  to  the  eastward,  and 
can  be  followed  on  the  surface  for  over  a  quarter  of  a  mile  ;  several 
shafts  have  been  put  down  and  a  lot  of  work  done  on  it.  The  main 
working  shaft  is  down  300  feet,  and  drives  have  been  put  in  from 
it  at  200  and  300  feet,  and  one  also  at  the  150-feet  level  from  an 
underlay  shaft  six  or  eight  chains  south  of  the  main  shaft :  this 
drive  has  been  put  in  some  700  feet  south  and  250  feet  north,  and 
the  reef  stoped  out  to  the  surface  for  this  length.  A  drive  was  also 
put  in  200  feet  farther  south  than  this,  at  the  80  feet  level,  and  this 
block  taken  out  to  the  surface.  A  crosscut  has  also  been  put  in  from 
this  underlay  shaft  at  the  150-feet  level  for  a  distance  of  275  feet 
westerly,  to  cut  a  second  parallel  reef.  This  reef  is  from  18  inches 
to  two  feet  in  width,  and  runs  parallel  to  the  main  reef ;  between 
500  and  600  feet  of  driving  have  been  done  on  it,  and  the  greater 
part  of  this  length  stoped  out  to  the  surface.  From  the  main  shaft 
the  drive  on  the  eastern  reef  at  the  200-feet  level  is  in  300  feet 
south  and  600  feet  north,  and  the  whole  of  this  block  has  been  stoped 
out  up  to  the  185-feet  level ;  the  drive  at  the  300-feet  is  in  250 
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feet  south  and  300  feet  north,  and  this  block  has  been  stoped  out 
up  to  the  200-feet  level.  At  the  time  of  my  visit  the  bottom 
workings  were  flooded  and  I  was  only  able  to  examine  the  150  feet 
level;  the  reef  here  is  very  regular  and  for  the  most  part  main^ 
tains  a  uniform  width  of  about  two  feet ;  a  few  larger  sized 
bunches  of  stone  occur  here  and  there  however.  The  country 
down  to  this  level  is  very  soft  and  broken.  Intermediate  between 
the  main  i-eef  and  the  western  one  are  several  small  parallel  reefs 
up  to  a  few  inches  in  width ;  no  work  has,  however,  been  done 
upon  them. 

The  water  supply  of  the  mine  is  fresh. 


New  Mtjrchison  King  G.M.Ls.  172n,  247n,  248n. 


Tons  of  Ore 

Ozs.  of  Gold 

Average  oz. 

treated. 

therefrom. 

per  ton. 

Previous  to  1897    . . . 

500 

15-00 

3-00 

1897   

990-00 

1,042-65 

1-06 

1898   

2,516-00 

4,020-06 

1-59 

1899   

1,43000 

1,57405 

110 

1900   

3,27400 

6,579-55 

2-01 

1901  

2,551-00 

3,732-55 

1-46 

1902   

2,690-50 

2,938-45 

1-09 

1903   

2,445-00 

1,461-75 

-59 

Total   

15,901-50 

21,36408 

1-34 

Abbotts  Proprietary  Gt.M.L.  171n  (Mt.  Vranizan). — This 
mine  was  almost  abandoned  at  the  time  of  my  visit,  and  as  the  lower 
workings  "were  flooded  I  was  unable  to  examine  them.  A  good  deal 
of  work  has  been  done  on  the  property,  and  the  reef  has  been 
worked  out  for  a  length  of  400  feet  down  to  the  400-feet  level  (on 
the  underlay)  ;  a  main  vertical  shaft  has  also  been  put  down  to  a 
depth  of  250  feet.  The  reef,  which  runs  on  a  bearing  sliiihtly  west 
of  north  and  east  of  south,  and  dips  to  the  westward  at  an  angle  of 
about  70°,  is  somewhat  irregular,  and  varies  from  a  few  inches  up  to 
four  feet;  it  is  very  much  twisted  and  faulted,  especially  at  the 
northern  end;  a  considerable  quantity  of  manganese  is  associated 
with  the  stone,  especially  at  the  points  where  it  pinches. 

Several  other  smaller  parallel  reefs  run  through  the  property 
farther  to  the  westward  ;  the  most  easterly  of  these  has  had  a  little 
work  done  on  it,  but  it  was  not  much  good. 

The  country  consists  of  fine-grained  greenstone,  very  soft  in 
the  upper  workings,  but  hard  and  settled  in  the  bottom  level ;  the 
water  supply  is  fresh. 

At  the  time  of  my  visit  the  property  was  in  the  hands  of  a  small 
party  of  tributers,  who  were  engaged  principally  in  taking  out  small 
bodies  of  stone  which  had  been  left  by  the  original  company  in  the 
upper  levels. 
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Mt.  Vranizan  G.M.L.  171n. 


Tons  of  Ore 

Ozs.  of  Gold 

Average  oz. 

treated. 

therefrom. 

per  ton. 

Previous  to  1897 

372*00 

277-00 

•74 

1897   

1898   

1,014-00 

1,018-85 

100 

1899   

3,03000 

3,328-95 

1^09 

1900   

2,670-00  . 

3,920-20 

1-46 

1901  

1,058-00 

1,118-10 

1-05 

1902 

1  Q34-00 

-L,  1  \jiy  yjyj 

"91 

1903   

3,228-00 

1,982-70 

-61 

Total 

13,30600 

13,415-40 

I'Ol 

The  following  table  shows  the  total  gold  returns  from  the  leases 
at  Abbotts,  other  than  those  already  mentioned,  up  to  the  end  of 
1903  :— 


Name  of  lease 

No.  of  Lease. 

Tons  of  Ore 
treated. 

Ozs.  of  Gold 
therefrom. 

Average  oz. 
per  ton. 

Cashman's  Eeward. . . 

382N 

128-50 

184-60 

1-43 

White  Horse 

253N 

58-50 

65-00 

1-11 

Sundry  claims 

7-50 

9-95 

1-32 

The  Country  between  Nannine,  Munarra  Gully, 
and  the  Weld  Range. 

(Sixteen  miles  south-west  and  35  miles  west.) 

The  granite,  which  makes  its  appearance  at  Nannine  townsite, 
continues  for  about  eight  miles,  the  country  consisting  principally 
of  level  plains  covered  with  loose  sandy  soil,  when  its  place  is  taken 
by  low  rough  greenstone  ridges,  the  junction  of  which,  with  the 
granite,  runs  apparently  about  north  and  south.  These  greenstone 
ridges  continue  unbrokenly  to  Munarra  Gully.  At  a  spot  about  a 
mile  from  their  junction  with  the  granite  they  are  traversed  by  a 
series  of  parallel  belts  of  haematite-bearing  quartzites,  which  run  in 
a  north  and  south  direction,  and  are  apparently  the  northern  con- 
tinuation of  those  occurring  at  Stake  Well. 

For  the  first  seven  or  eight  miles  after  leaving  Munarra  Gully 
the  track  passes  over  low  greenstone  ridges  with  intervening  flats, 
and  then  for  a  further  distance  of  about  eight  miles  over  a  belt  of 
granite  rimning  north  and  south,  and  for  the  most  part  level,  and 
covered  ^vith  a  shallow  depth  of  loose  sandy  soil.  After  this  comes 
a  belt  of  greenstone  schists  about  a  mile  in  width,  and  then  a 
second  belt  of  granite  similar  to  the  preceding,  and  extending  for  a 
further  distance  of  eight  miles.  From  this  point  to  the  Weld 
Ranges  the  country  is  flat,  and  covered  with  a  considerable  thick- 
ness of  loose  reddish  soil  evidently  derived  from  and  overlying 
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greenstones,  The  Weld  Ranges  are  of  massive  greenstone,  inter- 
sected bj  bands  of  haematite-bearing  quartzites,  and  rise  above  the 
surrounding  plains  to  a  height  of  about  800  feet. 

The  Country  between  the  Weld  Range  and  Lake 

Austin. 
(Forty  miles  south-south-east.) 

From  the  Weld  Ranges  to  about  two  miles  from  Cuddingwarra 
the  country  consists  of  level  plains  covered  with  the  usual  super- 
ficial deposits,  these  for  the  first  seven  miles  overlying  green- 
stones, and  from  that  point  onward  overlying  granite  which 
occasionally  rises  through  them  in  the  form  of  low  bare  hills, 
especially  in  the  neighbourhood  of  Coodardy  Station.  At  Cudding- 
warra the  greenstones  appear  again  in  the  form  of  low  ridges 
extending  for  four  or  five  miles,  when  they  again  give  place  to  the 
plains  which  extend  to  near  Day  Dawn,  where  there  are  more 
greenstone  ridges  running  about  north  and  south  and  a  couple  of 
miles  across.  From  this  point  to  Lake  Austin  the  level  plains 
continue  uninterruptedly. 

The  Iron  Deposits  of  the  Weld  Range  (the 
Wilgie  Mia). 

The  Wilgie  Mia  is  situated  about  five  miles  to  the  east  of  the 
Weld  Hercules  ^G-.M.  and  some  two  miles  south-west  of  Mt.  Lul- 
worth  on  a  ridge  running  in  an  east  and  west  direction  along  the 
south  side  of  the  Weld  Range.  The  Wilgie  Mia  is  of  considerable 
interest  owing  to  the  occurrence  of  iron  ores,  which  bid  fair  to 
become  of  some  importance  in  the  future.  It  has  been  thus 
described  by  Mr.  H.  P.  Woodward,  late  Government  Geologist, 
in  his  report  on  the  Murchison  Goldfield  *  :  — 

"  In  the  Weld  Range  is  situated  the  celebrated  Wilgie  Mia,  which  is 
certainly  one  of  the  most  striking  things  to  be  seen  in  this  colony.  It 
is  probably  one  of  the  largest  iron  lodes  in  the  world,  consisting  almost 
entirely  of  haematite,  which  at  the  surface  and  in  the  cavities  assumes 
the  botryoidal  form,  which  has  given  rise  to  the  idea  that  it  is  a  lava  flow. 

"  It  is  situated  on  the  east  side  of  the  Weld  Range  and  runs  east  and 
west,  dipping  north,  following  the  main  strike  of  the  rock. 

"  In  these  lodes  there  are  soft  bands,  often  clayey.  These  the  kan- 
garoos scratch  out,  forming  caves,  and  it  is  probably  in  this  way  that  the 
natives  first  made  the  discovery  that  this  lode  could  be  easily  worked  by 
following  these  beds.  It  has  now  been  opened  up  as  a  huge  pit  or  quarry 
to  a  depth  of  about  100  feet.  This  is  entered,  near  the  top  of  a  hill  70  or 
80  feet  above  the  plain  (400  feet.  C.G.G.),  by  a  hole  about  50  feet  across; 
then  a  steep  descent  commences  over  the  talus  in  a  south-easterly  direction. 
At  the  bottom  it  spreads  out  to  about  50  yards  wide,  with  the  roof  some 
50  feet  above  and  numerous  cave-like  galleries  running  into  the  face  in  all 
directions. 

"The  Wilgie  is  worked  by  cutting  round  a  mass  of  it,  then  wedging  it 
off.    This  work,  although  very  primitive,  is  very  interesting,  as  these  natives 

*  The  Murchison  Goldfield,  by  H.  P.  Woodward,  Government  Geologist,  page  20.     Perth  : 

By  Authority,  1893. 
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work  with  their  wooden  tools  much  in  the  same  manner  as  the  ancient 
miners  did  in  Great  Britain  with  stone  hammers.  There  are  also  rude 
attempts  at  staging  to  allow  the  miners  to  work  up  into  the  roof  when 
veins  of  sufficiently  good  quality  run  that  way.  In  contemplating  this 
pit  one  is  struck  by  the  vastness  of  the  work,  and  when  we  consider  the  small 
quantity  of  Wilgie  that  can  be  required  it  must  have  been  worked  for 
centuries.  Of  course  it  was  worked  on  a  much  larger  scale  before  the 
white  invasion  of  Western  Australia  and  was  probably  traded  great  dis- 
tances. 

"  As  far  as  the  lode  itself  is  concerned,  it  is  most  magnificent  iron  ore, 
and  considering  its  size  will,  without  doubt,  be  of  great  value  in  the  future. 

"  It  has  been  generally  supposed  that  cinnabar  existed  here  associated 
with  volcanic  rocks ;  but  there  is  nothing  of  the  sort,  the  Wilgie  itself  being 
red  haematite  and  red  and  yellow  ochre." 

The  deposit,  which  is  of  almost  pure  haematite,  is,  roughly, 
some  150  feet  to  200  feet  in  width,  and  forms  a  ridge  about  three  miles 
in  length,  rising  in  places  to  a  height  of  400  feet  above  the  plain. 
The  deposit  is  undoubtedly  of  similar  origin  to  the  haematite- 
bearing  quartzites  which  form  the  main  axis  of  the  Weld  Range, 
and  which  are  so  prevalent  throughout  the  whole  of  the  Murchison 
Goldfield,  the  only  difference  being  that  in  this  case  silica  is  almost 
entirely  absent  and  the  lode  is  composed  of  almost  pure  haematite, 
with  magnetite  and  limqnite,  resulting  from  the  gradual  replace- 
ment of  greenstone  schists  by  iron-bearing  solutions. 

The  dip  of  the  lode  is  very  nearly  vertical.  As  sulphides  are 
not  likely  to  be  met  with  above  water  level — which  is  about  60  feet 
below  the  surface  of  the  plain — it  will  be  thus  seen  that  there  is  an 
immense  body  of  very  high  grade  iron  ore  here  (vide  analyses) . 

A  second  somewhat  similar  deposit  is  said  to  exist  about  two 
miles  to  the  north-eastward  of  Mt.  Lulworth.  Several  samples  of  ore 
shown  me  from  this  locality  were  in  appearance  of  the  same  quality 
as  [5356] ;  owing,  however,  to  the  dryness  of  the  season  and  lack  of 
horse  feed,  I  was  unable  to  stay  long  enough  to  examine  this  deposit. 

These  deposits,  which  are  undoubtedly  some  of  the  richest  in 
the  world,  are  at  present  rendered  practically  valueless  owing  to 
their  inaccessibility  and  distance  from  a  suitable  coalfield. 

In  the  tunnels  and  caves  in  the  sides  of  the  Wilgie  xrlia  are 
found  considerable  deposits  of  an  impure  natural  bitumen  [5361] ; 
this,  from  its  general  appearance  and  mode  of  occurrence,  I  am 
inclined  to  think  is  only  a  decomposition  product  of  the  excreta  of 
bats  and  wallabies. 

The  following  are  three  partial  analyses  of  samples  of  iron  ore 
from  the  Wilgie  Mia,  and  one  also  of  a  sample  [5360]  of  haematite- 
bearing  quartzite  from  the  W^eld  Range  :  — 

Analyses —  i.  ii.  in.  iv. 


Metallic  iron  . . . 

63-87  . 

.  64-36 

...  68-83  ... 

35  50  per  cent. 

Silica  ... 

2-48  . 

.  1-38 

...    1-00  ... 

43-42 

Phosphorus   . . . 

•090  . 

-052 

small  trace 

•089  „ 

Sulphur 

•033  . 

•023 

-035  ... 

-036  „ 

Water  (hyg.) ... 

•89  . 

.  -57 

...      -19  ... 

-15 

Water  (combined)  1-52  . 

..  -60 

•35  ... 

4-17 

Traces  only  of  titanium  were  present  in  these  samples. 
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Localities — 

I.  is  from  what  is  known  as  the  Little  Wilgie  Mia,  about  one  and 

a-half  miles  west  of  the  Wilgie  Mia  and  on  the  same  lode  ; 
it  represents  a  sample  taken  across  about  20  feet  of  the  lode 
at  a  depth  of  about  15  feet  from  the  surface. 

II.  is  from  the  Wilgie  Mia,  and  is  a  sample  taken  across  a  face  of 

the  lode  about  150  feet  in  width  and  at  a  depth  of  about  100 
feet  from  the  surface  (i.e.,  from  the  top  of  the  hill). 

III.  [5356]  is  a  picked  sample  of  ore  from  a  surface  boulder  at  the 

Wilgie  Mia ;  there  are,  however,  a  good  many  thousands  of 
tons  of  this  class  of  ore  on  the  surface. 
tV.  [5360]  is  a  typical  sample  of  the  haematite-bearing  quartzites 
which  traverse  the  Weld  Range  from  end  to  end,  and  is  from 
a  spot  about  three-quarters  of  a  mile  west  of  the  Weld 
Hercules  G.M. 

Samples  i.,  ii.,  and  iii.  represent  very  rich  haematite  ores, 
extremely  low  in  sulphur  and  silica  and  free  from  titanium.  The 
phosphorus  percentage  in  i.  is  somewhat  above  the  Bessemer  limit ; 
pig  iron  smelted  from  it  would,  however,  make  good  stock  for  the 
production  of  "  basic  "  steel.  The  phosphorus  percentage  in  sample 
II.  is  just  about  the  permissible  limit  for  the  cheaper  Bessemer 
process  ;  but  sample  iii.  is  extremely  pure  and  low  in  phosphorus, 
and  as  there  is  a  considerable  quantity  of  this  quality  of  ore  present, 
the  whole  deposit,  if  it  is  ever  worked,  will  probably  prove  of  such 
gi-ade  as  to  permit  of  the  use  of  this  process  of  steel  manufacture. 
Eegarding  the  probable  quantity  of  ore  present,  an  estimate  has  been 
made  of  the  amount  in  sight  as,  roughly,  26|  million  tons.  To 
obtain  these  figures  the  length  of  the  deposit  has  been  taken  as 
three  miles,  the  average  width  as  150  feet,  and  the  average  height 
of  the  cap  of  the  lode  above  the  plam  to  be  100  feet,  all  of  which 
dimensions  are,  if  anything,  a  long  way  on  the  safe  side ;  taking  the 
weight  of  a  cubic  foot  of  the  ore  to  be  2501bs.,  this  gives  the  amount 
of  ore  actually  above  the  level  of  the  surrounding  plains  to  be  as 
above  stated,  roughly,  26|  million  tons.  In  addition  to  this  deposit, 
there  are  the  haematite-bearing  quartzites  which  traverse  the  Weld 
Range  from  end  to  end,  and  oi  which  iv.  [5360]  is  a  typical  sample. 
These  deposits,  of  which  there  is  practically  an  inexhaustible  supply, 
and  amongst  which  there  are  said  to  be  other  rich  patches  similar 
to  the  Wilgie  IVIia  deposit,*  though  of  rather  too  low  grade  for 
smelting  purposes  as  they  now  exist,  could,  with  the  employment  of 
suitable  concentrating  machinery,  be  converted  into  first-class  ores, 
and  during  this  process  of  concentration  would  doubtless  lose  a 
considerable  portion  of  their  phosphorus  contents.  These  remarks 
also  apply  to  the  haematite-bearing  quartzites  found  in  such  large 
quantities  all  over  the  ]Murchison  goldfield,  several  analyses  of 
which  are  given  in  this  report  and  which,  as  far  as  sampled  at 
present,  may  be  said  to  averao^e  from  30  to  40  per  cent,  of  metallic 
iron.  With  re<>ard  to  the  probability  of  these  ores  living  to  a 
depth,  similar  deposits  (of  haematite-bearing  quartzites)  have  been 
proved  to  exist  to  a  vertical  depth  of  250  feet  at  Boogardie  and 
Lake  Austin,  apparently  without  any  change  in  their  mineral 
constitution  beyond  a  slightly  increased  sulphur  percentage. 


*  Vide  page  79. 
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The  Titaniferous  Iron  Deposits  of  Gabanintha. 

As  mentioned  on  page  46,  there  is  a  large  deposit  of  titaniferous 
magnetite  about  half  way  between  Gabanintha  and  Star  of  the  East. 
As  shown  by  the  analysis  of  a  typical  sample  given  on  the  same 
page,  this  is,  except  for  the  presence  of  the  titanium,  an  extremely 
pure  ore,  sulphur  and  phosphorus  both  being  almost  entirely  absent. 

The  deposit  extends  over  a  length  of  about  two  miles  and  varies 
in^width  from  50  to  100  feet,  rising  in  places  to  over  60  feet  above 
the  surrounding  country  ;  taking  it  as  having  an  average  width  of 
60  feet,  an  average  height  of  25  feet  above  the  plain,  and  a  length 
of  two  miles,  this  gives,  roughly,  one  and  a-half  million  tons  as 
the  quantity  of  ore  actually  above  the  surface  of  the  ground. 

The  high  percentage  of  titanic  acid  in  this  will  always  tend  to 
preclude  its  being  worked  profitably,  although  this  is  a  difficulty 
which  at  the  present  time  is  being  rapidly  overcome. 

With  regard  to  the  smelting  of  titaniferous  iron  ores,  the 
following  extract  is  taken  from  Mr.  J.  B.  Jaquet's  report  on  the 
iron  ores  of  New  South  Wales  :  —  * 

According  to  Mr.  T.  Turner,  titanferous  iron  ores  are  difficult  to  smelt 
owing  to  the  formation  of  cyano-nitride  of  titanium,  which  collects  in  the 
hearth  of  the  furnace,  f  Many  years  ago  a  company — the  Norwegiati  Titanic 
Iron  Company — was  formed  for  the  purpose  of  smeltino-,  without  mixture  of 
other  ores,  ilnienite  obtained  from  Norway.  Mr.  W.  JM.  Bowron,  who  was 
employed  as  chemist  by  the  company,  says,  concerning-  thi'ir  operation,  as 
follows  :~X"  The  process,  regarded  as  a  process,  was  a  perfect  success;  but 
the  enormous  quantity  of  fuel  required,  the  small  quantity  of  iron  in  the 
ore,  and  the  cost  and  uncertainty  of  importation  militated  seriously  against 
its  commercial  success,  and  a  few  years  saw  the  attempt  abandoned.^'  After 
describing  the  process  in  detail,  Mr.  BoAvron  says:—"  If,  then,  the  use  of 
titaniferous  ores  involves  extra  fuel,  low  heats  and  slow  driving,  and  makes 
white  iron,  what  is  the  inducement  to  use  them  ?  I  can  only  answer  that 
for  ordinary  use  they  are  wholly  unsuitable ;  but  for  making  a  forge  iron 
that  has  brought  double  the  market  price  of  common  iron,  for  use  as  a 
mixture  to  impart  the  pi'operty  of  cold  toughness  to  other  iron,  or  for 
making  an  iron  to  be  mixed  with  other  ir(.>ns  that  are  not  quite  up  to 
requirements  for  boiler  plates,  for  blooms,  or  for  an  fxtra  good  iron  gene- 
rally, these  ores  are  most  valuable."  It  has  been  found  that  titanic  acid 
requires  a  greater  heat  for  its  reduction  as  compared  with  oxide  of  iron,  and 
so,  when  smelting  titaniferous  iron  ores,  it  is  important  that  the  tempera- 
ture of  the  furnace  should  be  kept  as  low  as  possible,  in  order  that  the 
titanic  acid  may  pass  on  unaltered  into  the  slag. 

The  question  of  smelting  titanic  ores  has  been  discussed  by  Mr.  A.  T. 
Rossi.  §  He  says  that  American  ironmasters  have  generally  thought  that 
mixtures  containing  more  than  1'25  per  cent,  of  titanium  could  not  be 
smelted  on  account  of  the  tendency  which  this  element  has  to  make  the 
slag  pasty.  Ores  containing  5  to  10  per  cent.,  or  even  15  to  20  per  cent., 
have  been  smelted  in  Norway  when  the  fluxes  have  been  so  chosen  as  to 
produce  a  slag  approximating  in  composition  to  certain  natural  compounds 
of  titanium,  such  as  sphene.  In  a  letter  to  the  Engineering  and  Mining 
Journal,  Mr.  Rossi  cites  many  opinions  favourable  to  the  employment  under 
certain  circumstances  of  pig  iron  produced  from  titaniferous  ores||. 

•  "  The  Iron  Ore  Deposits  of  New  South  Wales,"  by  J.  B.  Jaquet,  F.G.S.,  pages  81,  82. 
Geol.  Surv.  of  N.S.W.    Sydney  :  By  Authority,  1901. 

t  The  Metallurgy  of  Iron,  by  T,  Turner,  page  53. 
t  Trans.  Am.  Inst.  Min.,  Eng.,  1882.    XT.,  p.  159. 
§  Journ.  of  Am.  Chem.  Soc,  1890,  p.  91.         ||  Eng.  and  Min.  Journal,  10  Mar.,  1900,  p.  284. 
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Other  Iron  Deposits  of  the  Murchison 
Goldfield, 

The  following  extracts  are  taken  from  a  report  by  the  Govern- 
ment Geologist,  appearing  in  the  Annual  Report  of  the  G-eological 
Survey  for  the  year  1902*,  and  are  inserted  in  this  place,  referring 
as  they  do  to  the  ores  of  the  Murchison  : — 

The  iron  deposits  of  the  State,  so  far  examined,  can  be  broadly  separated 
into  two  main  divisions — 

(a.)  The  ores  associated  with  the  crystalline  schists  and  other 

allied  rocks  ;  and 
(6.)  The  superficial  deposits  of  limonite  (laterite  ore)  which 
occupy  extensive  areas  in  many  and  widely-separated 
portions  of  the  State,  and  the  soft  porous  deposits  of 
hydrated  oxide  or  iron  (bog  ore)  of  comparatively  recent 
origin.    .    .  . 

The  important  ores  associated  with  the  crystalline  schists  are 
developed  most  extensively  in  the  watershed  of  the  Murchison  River, 
more  especially  between  25  degrees  and  28  degrees  south  latitude  and  116 
and  119  degrees  east  longitude.  .  .  .  These  deposits  consist  of  highly- 
inclined  beds,  bands  and  lenses  of  almost  pure  haematite  (occasionally 
magnetite)  or  admixtures  in  all  proportions  of  haematite  and  quartz.    .    .  . 

The  sigma-shaped  range  of  hills  on  the  west  side  of  the  Murchison, 
of  which  Mts.  Taylor,  Hale,  Matthew,  Yarrameedie,  and  Erawandoo  form  the 
most  prominent  summits,  is  remarkably  prolific  in  iron-bearing  schists. 
The  summit  of  Mt.  Hale  is  formed  of  contorted  quartz  schists  with  bands 
of  haematite,  which  occur  in  the  lenticular  masses ;  some  bands  are  often 
as  thin  as  a  sheet  of  paper,  whilst  others  widen  out  to  considerable  dimen- 
sions. One  band  measured  70  feet  across,  and  outcropped  for  over  a  quarter 
of  a  mile,  but  varied  in  thickness  in  different  parts.  There  were  similar 
bands  parallel  to  it,  and  equally  persistent  along  the  strike.  Just  under  the 
western  summit  of  Mt.  Hale  the  quartzite  is  replaced  by  a  great  bed  of 
hsemati'^e,  several  huge  monoliths  of  which  stand  out  prominently  on  the 
range.  This  haematite  can  be  followed  along  the  range  to  a  point  just  south 
of  the  summit  of  Mt.  Matthew.  A  partial  analysis  made  in  the  Depart- 
mental Laboratory  of  a  sample  of  this  bed  gave  results  as  follows  : — 

Ferric  oxide  Fe^Og    94*05  per  cent. 

Ferrous  oxide  FeO    0*97  „ 

equal  to  66'59  per  cent,  of  metallic  iron. 
The  outcrop  of  a  bed  of  ironstone  forms  a  conspicuous  feature  on  the 
surface  at  the  foot  of  the  Mount  Narryer  Range.    The  bed,  which  is  vertical, 
attains  a  thickness  of  eight  or  nine  feet,  and  rises  about  two  feet  above  the 
ground. 

The  foUowing  table  shows  the  position  of  the  Murchison 
deposits  with  reference  to  the  nearest  coalfield  on  the  Irwin  River, 
and  the  means  of  transport  thereto  : — 


Deposit. 

Distance  from 
nearest  seaport 
by  rail  and  road. 

Distance 
from 
railway  line. 

Distance  from  nearest 
coalfield 
by  rail  and  road. 

Mt.  Hale 

362  miles,  Geraldton 

100  miles.  Cue  ... 

441  miles,  Irwin  River 

Mt.  Narryer 

362  „ 

100     „       „  ... 

441 

Wilgie  Mia 

312  „ 

50     „       „  ... 

391 

Gabanintha 

332  „ 

20     „  Nannine 

411 

*  The  Iron  Deposits  of  Westex-n  Australia,  by  A.  Gibb  Maitland,  Government  GeoloM:ist. 
Annual  Progress  Eeport  of  the  Geol.  Survey  for  the  year  1902,  page  8.  Perth  :  By 
Authority,  1903. 
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INDEX  TO  NAMES  OF  PLAGES,  MINES,  REEFS,  ET6. 


Abbotts    ^^^l"" 

Abbotts  Proprietary  GM   ' ' '       " ' "  " 

After  Many  Years  G.M.  Co.  ...  •• 

Alluvial   -       {a  on  tl 

Amphibolite    ..  ... 

Anchor  Consolidated  G.M.,  Ltd.     . .  •  •  •      i^,  i&,  ^7,  45,  54 

Archibald  Q.C.  47    ][[       "'  "' 


Asbestos 


Austin,  Lake   ... 

Austin,  Mr.  Eobert   [\\  "'  ^J, 


Bachelor  G,M.    ^ 

Baile/s  Island     

Band  of  Hope  G.M   ...  •  • 
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PREFATORY  NOTE. 


fONSIDERABLE  attention  having  been  directed  to  the  resources 
of  the  comparatively  little  known  Pilbara  Goldfields,  and  the 
efforts  which  had  been  made  bj  private  enterprise  towards  the 
development  of  mining,  seemed  to  warrant  such  assistance  and 
guidance  as  might  be  afforded  bj  an  examination  of  the  district, 
and  a  reasonably  accurate  delineation  of  those  salient  geological 
features  which  have  any  bearing  upon  economic  questions. 

The  district  is  one  about  which  there  is  very  little  official 
information  available,  for  the  latest  report  upon  Pilbara  is  that 
by  the  then  Grovernment  Geologist,  Mr.  H.  P.  Woodward,  issued 
about  10  years  ago.  Recognising  the  necessity  of  obtaining  some 
definite  data  in  regard  thereto,  instructions  were  issued  to  have  such 
an  examination  of  the  Pilbara  made  as  would  be  necessary  for  acquir- 
ing a  knowledge  of  the  resources  and  future  prospects. 

In  addition  thereto,  special  instructions  were  issued  at  a  later 
date  to  report  fully  upon  the  question  of  a  projected  railway  from 
the  coast,  and  the  effect  which  such  a  line  would  have  upon  the 
mines  or  mining  centres  in  existence.  Owing  to  circumstances 
beyond  control,  coupled  with  an  illness  acquired  towards  the  latter 
end  of  the  year,  it  was  not  found  possible  to  make  a  complete 
examination  of  the  district,  which  however  will,  it  is  hoped,  be 
finished  during  the  approaching  field  season. 

In  order  that  the  information  at  present  acquired  might  be 
available  to  the  public  at  an  early  date  without  waiting  for  the 
completion  of  the  examination  of  the  remaining  portion  of  the  field, 
the  Hon.  the  Minister  for  Mines  authorised  the  issue  of  a  prelimin- 
ary report. 

The  report  refers  exclusively  to  but  a  small  portion  of  the  field, 
and  includes  particulars  with  reference  to  the  mining  centres  of 
Lalla  Rookh,  North  Pole,  Taiga  Taiga,  Moolyella,  Bamboo,  Elsie, 
Boodalyerri,  Mosquito,  Sandy,  and  Middle  Creeks ;  and  is  accom- 
panied by  geological  and  mining  maps,  explanatory  of  the  text. 
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A  series  of  photographs  were  taken  of  those  portions  of  the 
country  which  seemed  to  be  of  some  importance,  but  unfortunately, 
owing  to  difficulties  connected  with  packing,  etc.,  the  negatives,  on 
being  developed,  proved  totally  unsuited  for  reproduction. 

I  was  assisted  throughout  the  fieldwork  by  Mr.  H.  W.  B. 
Talbot,  Field  Assistant,  to  whose  co-operation  the  comparatively 
rapid  completion  of  the  field  maps  is  in  no  small  measure  due. 
The  index  to  names,  places,  mines,  reefs,  etc.,  occurring  in  the 
report  has  been  prepared  by  Mr.  P.  T.  Atkins,  Clerk  of  the 
Geological  Survey. 

A.  GIBB  MAITLAND, 
Geological  Survey  Office,  Government  Geologist. 

Perth,  1st  May,  1904. 


LOCALITY 


H  J.  Pet  her.  Government  Photolithographer.  Perth,  W  A 


PRELIMINARY  REPORT 

ON 

The  Geological  Features  and  Mineral  Resources 

OF  THE 

PILBARA  GOLDFIELD. 


Introduction, 

The  Pilbara  Goldfield  is  situated  in  latitude  21  degrees  souths 
and  is,  with  the  exception  of  Kimberley  and  Yilgarn,  the  oldest 
and  perhaps  the  least  known  of  any  of  the  mining  fields  of 
Western  Australia. 

It  is  bounded,  as  defined  by  the  authorities,  by  : — 
"  a  line  starting  from  a  point  on  the  sea-coast  eascward  from  Condon 
Creek  and  extending  through  the  summit  of  Poolingerena  (or  Mount  Blaze) 
to  a  spot  due  north  from  the  summit  of  Mount  Macpherson ;  then  south 
through  the  said  summit  to  a  spot  due  east  from  the  summit  of  Mount 
Marsh,  on  the  Upper  Fortescue  River ;  thence  due  west  through  the  summit 
of  Mount  Marsh  to  the  right  bank  of  the  Fortescue  River,  alono^  it  down- 
wards to  Survey  Station  V23  ;  thence  in  a  northerly  direction  through 
Survey  Station  V32  to  the  right  bank  of  the  Cocreaca  branch  of  the  Yule 
River,  and  along  the  right  banks  of  the  Cocreaca  Creek  and  the  Yule  River 
downwards  to  the  sea-coast,  and  along  the  sea-coast  eastward  to  the 
starting  point ;  excluding  all  townsites  within  the  said  boundaries." 

The  area  included  within  these  boundaries  embraces  about 
34,880  squai^e  miles. 

Prospecting  has  been  carried  out  in  the  Pilbarra  District  since 
the  year  1877,  but  serious  mining  operations  can  scarcely  be  said  to 
have  yet  begun. 

The  gold  yield  of  the  field,  as  reported  to  the  Department  of 
Mines  up  to  the  end  of  1903,  has  been  119,383-34ozs.,  obtained 
from  the  milling  of  54,883*95  tons  of  ore,  thus  giving  an  average 
yield  of  2-17ozs.  per  ton. 

The  following  table  gives  the  yield  of  the  field  up  to  the  close 
of  the  past  year,  as  shown  by  (a)  the  figures  furnished  to  the 
Department  of  Mines,  and  by  (b)  the  data  in  the  archives  of 
H.M.  Customs  House  and  the  Perth  Mint.  It  will  be  noticed  that 
in  almost  every  case  there  is  a  difference  between  the  two  sets  of 
figures.  Up  to  the  end  of  1903  there  have  been  ofiicially  reported 
to  the  Mines  Department  119,383-34ozs.  of  gold  from  the  different 
centres  ;  the  Customs  and  Mint  authorities,  however,  give  the  gross 
weight  of  208,810-39ozs.  (with  a  fine  gold  content  of  185,886-47ozs.), 
being  89,42 7'05ozs.  in  excess  of  the  figures  furnished  to  the  Mines 
Department.  This  discrepancy  may  perhaps  be  accounted  for 
by  the  difficulty  experienced  in  obtaining  a  record  of  the  allu- 
vial gold,  and  also  by  the  fact  that  a  good  deal  of  the 
gold  won  in  the  early  days  was  probably  never  officially  reported. 
In  addition  to  the  gold,  there  has  also  been  raised,  up  to  the  close 
of  the  year  1903,  1,442-26  tons  of  tm  ore,  valued  at  £92,984. 
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Tables  showing  the  Yield  of  the  Pilbara  Goldfield. 
I.  G-OLD  Yield. 


Year. 


Ore 
crushed. 


Yield  of  Gold 
therefrom. 


Gold  Exported  and  received 
at  the  Perth  Mint. 


Gross  Weight.  ^on^^^'ts. 


Eemarks. 


1889^ 

1890  I 

1891  I 

1892  ! 

1893  I 

1894  i 

1895  1 
1896 J 
1897 
1898 


1899 


1900 


1901 


1902 


1903 


Total 


tons. 


11,121-10 


5,138-70 
6,719-75 


,567-55 


6,173-71 


5.414-11 


7,163-38 


5,585-65 


54,883*95 


a  28,470-56 


6,825-26 
c  14,413-79 


d  19,291-98 


e  16,616-85 


/ 10,264-32 


12,170-46 


h  11,330-12 


119,383*34 


ozs. 
611,170-00 
&16,055-31 
bll,875-00 
612,892-80 
611,698-50 
616,254-50 
619,522-40 
611,810-11 
611,955-87 
11,662-56 


20,526-20 


17,140-51 


11,320-40 


10,706-03 


14,220-20 


208,810*39 


ozs. 
9,992-63 
14,363-01 
10,62332 
11,533-84 
10,465-43 
14.541-20 
17,464-65 
10,565-27 
10,695-67 
10,433-27 


18,362-65 


15,333-82  I  e. 


Includes  2,082 
ozs.  from  un- 
known tons 

Includes  export 
from  West  Pil- 
barra 


c.  Includes  2,000 

ozs.  of  alluvial 
and  102  ozs. 
dollied  and 
specimens 

d.  Includes  2,608-29 

ozs.  alluvial  and 
833-72  ozs.  dol- 
lied and  speci- 
mens 
Includes  1,527-54 
ozs.  of  alluvial 
and  88-92  ozs. 
dollied  and 


10,260-43  I  /. 


9,199-50 


12,051-78 


185,886*47 


specimens 
Includes  1,050-55 
ozs.  of  alluvial 
and  275-52  ozs. 
dollied  and 
specimens 
g.  Includes  679-05 
ozs.  of  alluvial 
and  41-37  ozs. 
dollied  and 
specimens 
Includes  1,180-48 
ozs.  of  alluvial 
and  741-97  ozs. 
dollied  and 
specimens 


II.  Tin  Yield. 


Year. 

Ore  raised. 

Value 
thereof. 

tons. 

£ 

Previous  to  1899  ... 

75-45 

4,419 

1899   

57-50 

3,612 

1900   

387-87 

27,174 

1901   

412-98 

21,148 

1902   

216-35 

15,103 

1903   

292-11 

21,528 

Total   

1,442-26 

92,984 
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PART  I. 


General  Geology. 


Section  I. 


The  Salieut  Oeological  Fe<atures. 

An  account  of  the  geology  and  mineral  resources  of  the  district 
was  given  by  Mr.  H.  P.  Woodward  in  the  years  1888  *  and  1890.  f 
In  this  latter  report  it  was  set  forth  that — 

in  a  country  of  this  description  a  more  or  less  detailed  geological  survey 
would  be  of  very  great  assistance  to  the  diggers  .  .  . 

At  a  later  period,  Mr.  S.  J.  Becher,  who  acted  as  Inspector  of 
Mines,  supplemented  the  data  acquired  by  Mr.  oodward,^  and 
added  somewhat  to  our  meagre  stock  of  knowledge. 

Mr.  E.  Neil  Smith,  a  Mining  Engineer,  employed  by  the  Depart- 
ment, dealt  in  an  official  report  with  a  portion  of  the  district,  and 
added  a  few  facts  to  the  scanty  knowledge  of  Pilbara.§ 

To  carry  out  a  complete  geological  examination  of  a  tract  of 
country  so  extensive,  in  the  space  of  time  that  it  was  possible  to 
devote  to  the  work,  was  found  to  be  quite  impossible.  In  a 
reconnaissance  carried  out  along  the  main  roads  or  tracks — where  no 
small  portion  of  a  geologist's  time  is  occupied  in  overcoming  the 
difficulties  of  the  route  and  locating  positions — it  will  readily  be 
understood  how  impossible  it  is  to  acquire  much  knowledge  of 
minute  details. 

The  present  report  may  be  regarded  as  the  first  result  of  an 
attempt  at  a  systematic  and  reasonably  detailed  examination  of  the 
broader  geological  features  of  the  district,  in  so  far  as  they  have 
any  bearing  upon  economic  questions  ;  it  refers  exclusively  to  but  a 
small  portion  of  the  field.  The  report  includes  particulars  with  re- 
ference to  the  mining  centres  of  Lalla  Rookh,  North  Pole,  Taiga 
Taiga,  Moolvella,  Bamboo,  Elsie  Creek,  Boodalyerri,  Mosquito, 
Sandy  and  Middle  Creeks.  An  attempt  has  been  made  to  sum  up 
the  existing  knowledge  of  the  district ;  but  while  by  far  the  greater 
portion  of  the  report  is  the  direct  result  of  my  own  personal  obser- 

^  H.  P.  Woodward.    Annual  General  Report  for  1888-9.    Perth  :    By  Authority,  1890, 
pp.  35-37. 

t  H.  P.  Woodward.    Annual  General  Eeport  for  the  year  1890.    Perth  :  By  Authority, 
1891,  pp.  22-35. 

t  S.  J.  Becher.   Eeport  on  the  Pilbara  Goldfield,  1894-5,  with  reference  to  its  Geological 

Character.    Appendix  5.   Eeport  of  the  Department  of  Mines  for  the  year  1895. 

Perth  :    By  Authority,  1896. 
t  S.  J.  Becher.   Eeport  on  the  Northern  Goldfields.    Eeport  of  the  Department  of 

Mines  for  the  year  1896.    Perth  :    By  Authority,  1897. 
§  E.  Neil  Smith.     The  Probability  of  obtaining  Artesian  Water  between  the  Pilbara 

Goldfields  and  the  Great  Desert.    Geological  Survey,  Bulletin  No.  2.   Perth  :  By 

Authority,  1898, 


10 


Tations,  the  manuscript  reports  of  the  Inspectors  of  Mines  have 
been  laid  under  contribution  when  considered  necessary.  The  re- 
port is  accompanied  by  a  series  of  geological  maps  and  sections 
which,  in  some  measure,  serve  to  make  the  descriptions  a  little  more 
intelligible. 

The  district  affords  better  and  more  continuous  sections  than 
are  generally  to  be  met  with  on  any  of  the  goldfields  of  the  State 
which  have  yet  been  examined  ;  they  thus  reveal  geological 
structures  which  are  not  to  be  found  in  the  more  southerly  dis- 
tricts, and  on  this  account  serve  to  throw  light  on  many  obscure 
points  in  connection  with  the  geology  of  other  fields. 

What  are  believed  to  be  the  oldest  rocks  occurring  in  Pilbara 
are  the  granites  and  gneisses,  which  form  the  platform  upon  which 
the  newer  formations  were  laid  down,  and  which  everywhere  under- 
lie the  great  plain  extending  from  Port  Hedland  to  Doolena  Gorge, 
on  the  Shaw  River. 

To  these  succeed  the  greenstone  schists  and  allied  rocks, 
which  occupy  an  extensive  area  of  country,  and  which  appear  to  be 
almost  everywhere  genetically  connected  with  the  occurrence  of  gold. 
These  schists  are  associated  with  laminated,  sometimes  hematite- 
bearing,  quartzites,  which  may  merely  represent  silicified  schists,  the 
silicification  having  taken  place  along  certain  areas  to  such  an  extent 
as  to  make  the  rocks  resemble  fine-grained  sedimentary  quartzites. 
The  rocks  of  the  greenstone  schist  series  have  not  been  closely 
studied  microscopically,  but  some,  at  any  rate,  appear  to  owe  their 
origin  to  the  transmutation  of  eruptive  rocks.  There  are,  however, 
associated  with  them  beds  of  undoubted  sedimentary  origin. 

Next  in  antiquity  to  the  greenstone  schists  comes  the  series 
of  sandstones,  grits,  conglomerates,  thin  limestones,  and  asso- 
ciated volcanic  rocks,  so  well  exposed  in  many  portions  of  the 
district.  For  convenience  of  description,  these  will  be  referred  to 
as  the  Nullagine  Beds.  This  formation,  the  actual  base  of  which  is 
rarely  seen,  forms  an  important  feature  in  the  geology  of  Pilbara, 
and  none  plays  so  prominent  a  part  in  the  landscape.  The 
Nullagine  Beds  cannot  be  exactly  correlated  with  those  yet  described 
in  any  of  the  previous  official  reports  on  the  geology  of  Western 
Australia.  In  their  lithological  characters  and  general  behaviour 
they  resemble  very  strongly  the  quartzites,  etc.,  which  form  that 
continuous  formation  extending  from  Wyndham  to  Mount  Hart,  a 
prominent  summit  on  the  King  Leopold  Range,  in  Kimberley,  to 
which  reference  has  been  made  in  a  former  report.* 

If  a  comparison  between  two  regions,  separated  by  about  five 
degrees  of  latitude,  be  of  any  value  in  correlating  strata,  then 
there  seem  to  be  very  strong  reasons  for  identifying  the  two  series 
of  beds.  On  the  strength,  therefore,  of  the  lithological  and 
structural  similarity  to  those  of  the  Leopold  Range,  the  Nullagine 


*  Annual  Progress  Eeport  of  the  Geological  Survey  for  the  Year  1901.     Perth:  By 
Authority,  1902,  pp.  8-9. 
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Beds  are  assumed  to  be  of  the  same  age,  viz.,  Cambrian  ;  but  in 
view  of  the  deficiency  of  our  knowledge  of  these  beds,  it  is  obvious 
that  this  assumption  is  more  or  less  guesswork. 

Above  the  NuUagine  Beds  come  the  sandstones,  limestones, 
cherts,  etc.,  which  form  the  table-topped  hills  in  the  vicinity  of  the 
Oakover  River.  These  do  not,  so  far  as  has  yet  been  noticed, 
occupy  any  very  extensive  area  of  country,  nor  are  they  very  thick. 
They  will  be  referred  to  as  the  Oakover  Beds. 

The  following  is  the  geological  record,  arranged  in  the  form  of 
a  table,  as  furnished  by  that  portion  of  the  Pilbara  Goldfield  so 
far  examined : — 

Eecent    ...       ...    Blown  sand. 

Alluvium  of  the  river  beds. 
Residual  Deposits  (sands,  laterite,  etc.). 
Tertiary  (?)      ...    Oakover  Beds  (sandstones,  limestones,  etc.). 
Cambrian  (?)    ...    Nullagine  Beds  (sandstones,  grits,  conglomer- 
ates, limestones,  and  volcanic  rocks). 
Archaean  (?)     ...    Greenstone  Schists  and  allied  rocks  (g'oZd-bearmgr 
rocks). 

Granites  and  Gneisses  (tin-hearing  rochs). 

In  addition  to  the  beds  above  mentioned,  a  series  of  igneous 
rocks  have  invaded  the  schists,  gneisses,  and  granites  in  the  form 
of  dykes,  which  run  in  long  approximately  parallel  lines.  The 
dykes,  which  are  all  basic  compounds,  often  form  very  conspicuous 
features  in  the  landscape,  owing  principally  to  their  black  weathered 
summits,  which  stand  out  in  bold  relief.  Mr.  F.  T.  Grregory,  in  his 
Journal  of  the  North-West  Exploring  Expedition  in  1861,  when 
traversing  that  portion  of  the  country  now  embraced  by  the  Pilbara 
Eield,  often  described  these  dykes  as  "  black  volcanic  ridges  "  pro- 
truding through  the  crystalline  schists  and  allied  rocks.  Wherever 
good  sections  can  be  seen  of  these  dykes  they  invariably  have  a 
tendency  towards  verticality,  but  do  not  attain  any  very  great  width. 
So  far  as  any  observations  have  at  present  been  carried,  these  dykes 
have  no  apparent  connection  with  any  deep-seated  rock  of  similar 
composition.  Whatever  may  be  the  exact  age  of  these  dykes,  it  is 
quite  clear  that  they  are  of  later  date  than  the  first  foliation  which 
affected  the  crystalline  schists  and  allies,  and  of  greater  antiquity 
than  that  of  those  faults  which  almost  invariably  mark  the  junction 
between  the  Nullagine  Beds  and  the  older  rocks.  These  dykes 
have  been  nowhere  seen  to  pierce  the  Nullagine  Beds. 

The  diff'erent  formations,  however,  will  not  be  described  in 

any  definite  order,  but  a  general  description  of  the  sections  seen  in 

the  vicinity  of  the  route  followed  will  be  given,  as  being  perhaps  of 
greater  convenience. 

The  exigencies  of  the  Department  prevented  any  petrographical 
work  in  connection  with  the  rocks  of  Pilbara  being  carried  out, 
but  a  series  of  rocks  have  been  sliced.  As  opportunity  offers,  it  is 
hoped  they  will  be  microscopically  examined  and  included  in  the 
report  upon  the  other  portion  of  the  district  yet  to  be  examined. 
With  this  in  view,  a  series  of  chemical  analyses  of  some  of  the 
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typical  3'ocks  have  been  made,  and  the  results  of  these  are  given  in 
the  following  table : — 


Table  of  Analyses  of  RocJcs  from  Pilhara. 


(jreological ^Museum No, ... 

o395 

6397 

5392 

KAfXA 

5404 

5384 

6405 

5375 

Specific  Gravity  

2-71 

2-69 

2-64 

2-69 

2-67 

2-77 

2-79 

2^69 

Silica,  Si02   

63-08 

69^97 

68^36 

72-77 

70-92 

54^41 

53-85 

38-91 

Alumina,  Al^O^ ... 

1510 

18-74 

18-74 

13-87 

12-77 

12^80 

14-00 

1-08 

Ferric  Oxide,  Fe^O^ 

1-72 

1^04 

nil 

trace 

trace 

•16 

•36 

10^30 

Ferrous  Oxide,  FeO 

4-45 

•43 

1^15 

2-79 

4-62 

10-35 

8^12 

1^80 

Magnesia,  MgO  ... 

2'67 

'81 

•54 

•40 

•33 

5-72 

4-51 

36-65 

Lime,  CaO 

2-83 

•15 

•39 

1^60 

1^46 

5^21 

6-43 

trace 

Soda,  Na^O   

4-37 

•59 

10-22 

4-18 

332 

302 

3-14 

•40 

Potash,  KjO   

386 

5-82 

•07 

2^81 

392 

■02 

•60 

trace 

Combined  Water,  H^O  ... 

■58 

1^79 

•03 

•29 

•54 

3-42 

2-94 

10-89 

Hygroscopic  Water,  H^O 

•10 

•05 

nil 

•02 

•08 

•15 

•06 

•28 

Carbonic  Anhydride,  CO  2 

•11 

nil 

•24 

•85 

3^58 

4^37 

nil 

Titanic  Oxide,  TiO.,  ... 

•68 

•64 

•55 

•56 

•78 

•55 

•06 

•08 

trace 

•05 

nil 

nil 

Pyrites,  FeS^    ^  g ®  ••• 

•09 

trace 

•05 

nil 

nil 

Manganese  Protoxide, 

•23 

trace 

•45 

•22 

•17 

•09 

•87 

-08 

MnO 

9995 

100-03 

100-02 

99^74 

99-64 

9971 

99^80 

100-45 

6426.— Grranite.     Mosquito   Creek,   Pilbara  Goldfield.      Analyst,  J.  H. 
Brooking. 

6396.  — Altered     Granite     {lodestuff).      Boodalyerri,     Pilbara  Goldfield. 

Analyst,  E,  S.  Simpson. 

6397.  — Pegmatite  (tin  matrix).     Moolyella,  Pilbara  Goldfield.  Analyst, 

E.  S.  Simpson. 

6392. — Porphyry.     Duffers'  Creek,  near  Marble  Bar,  Pilbara  Goldfield. 
Analyst,  J.  H.  Brooking. 

5404. — Quartz  Felsite,     Bamboo  Creek,  Pilbara  Goldfield.     Analyst,  E.  S. 
Simpson. 

6384.— Andesite.    North  Pole,  Pilbara  Goldfield.     Analyst,  C.  C.  Williams. 

6406. — Greenstone  (dolerite).    Bamboo  Creek,  Pilbara  Goldfield.  Analyst, 
C.  C.  Williams. 

6376. — Serpentine.     Hills  near  Box  Soak,  Pilbara  Goldfield.  Analyst. 
E,  S.  Simpson. 
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Section  II. 
Topography. 

By  far  the  major  portion  of  the  Pilbara  Field  is,  as  may  be 
seen  by  the  official  maps,  drained  by  the  De  Grey  River  and  its 
numerous  tributaries. 

Some  confusion  having  apparently  arisen  in  respect  to  the 
nomenclature  of  the  De  Grey  and  its  tributaries — the  Davis  and  the 
Oakover — as  shown  on  the  existing  maps,  it  may  perhaps  be 
appropriate  to  briefly  note  the  facts  in  so  far  as  may  be  ascertained 
by  a  reference  to  the  original  sources. 

On  the  26th  of  August  of  the  year  1861,  Mr.  F.  T.  Gregory, 
the  commander  of  the  North-West  Australian  Expedition,  left  bis 
67th  camp  in  south  latitude  21  decrees  20  minutes  13  seconds, 
east  longitude  120  degrees  17  minutes,  which  lies  some  miles  to*  the 
north-east  of  what  is  now  the  mining  centre  of  Tandicoogina. 
This  creek  was  traversed  for  five  miles  through  the  hills,  until 

"  it  joined  a  river  coming  from  the  southward,  one  hundred  yards  wide, 
which  was  followed  down  on  an  average  course  of  east-north-east  to  latitude 
21  degrees  18  minutes,"  * 

where  his  68th  camp  was  pitched. 

The  following  day,  27th  August,  the  commander's  diary 
states — 

the  river  took  us  on  a  northerly  course  nine  or  10  miles,  receiving  many 
large  tributaries,  several  of  them  still  running  slightly,  forming  altogether 
a  stream  of  some  importance,  which,  on  account  of  the  large  extent  of 
pastoral  and  agricultural  lands  afterwards  found  on  its  banks  lower  down, 
and  its  many  fine  tributaries,  I  named  the  De  Grrey,  in  honour  of  the  noble 
lord  who  took  a  lively  interest  in  promoting  the  objects  of  the  Expedition."* 

The  positions  of  these  numbered  camps  are  properly  located 
upon  the  latest  map  of  the  State,  iss\ied  by  the  Department  of 
Lands,  and  the  course  of  the  river  below  delineated. 

As  the  result  of  a  traverse  by  myself  down  the  Nullagine  River 
from  where  it  is  crossed  by  the  main  road  from  Yandicoogina  to  the 
Elsie  Diggings,  it  has  been  proved  that  the  De  Grey  River  and  the 
Nullagine  are  one  and  the  same.  In  view  of  this,  having  due 
regard  to  the  question  of  priority  of  nomenclature,  it  is  desirable 
that  Gregory's  name  of  De  Grey  should  be  retained  for  the  whole 
river,  from  its  mouth  to  its  source. 

Leaving  the  De.Grey  River  on  the  27th  of  August,  1861,  Com- 
mander Gregory  travelled  generally  eastward,  and  on  the  29th  inst. 

"  came  upon  a  river  200  yards  wide,  running  to  the  northward.  The  long 
drought  had  reduced  it  to  a  few  shallow  pools,  running  from  one  to  the 
other  through  the  deep  sand  in  the  bed." 


*  Journals  of  Australian  Explorations,  by  A.  C.  Gregory  and  F.  T.  Gregory,  North 
West  Coast,  1861.   Eeprint  Brisbane  Government  Printer,  1884,  pp.  78-79, 
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The  following  day  the  exploring  party 

"  followed  the  river  up  for  seven  or  eio;ht  miles,  through  fine  open  forest 

country,  and  encamped  near  a  deep  pool  This  river  was 

named  the  Oakover.    Camp  72." 

On  the  11th  of  September  the  party 

"  fell  back  five  or  six  miles  across  the  ranges  to  a  tributary  of  the  Oakover, 
called  the  Davis 

which  was  followed  down  to  its  junction  with  the  Oakover.  The 
position  of  the  Davis  River  (of  Gregory)  and  camp  78  is  shown  on 
the  plan  of  the  Pilbara  and  West  Pilbara  Ooldfields,  No.  151, 
issued  by  the  Department  of  Mines  in  1908.  The  same  plan,  how- 
ever, shows  another  important  tributary  called  Davis  River,  rising 
to  the  South  of  Bell  Hill,  lat.  22  degrees,  and  entering  the  Oakover 
at  Carawine  Pool,  P47. 

On  the  28th  of  October,  1903,  I  visited  the  Oakover  River  at 
Carawine  Pool,  andfrom  the  summit  of  ahigh  tableland  ontheEastern 
bank  of  the  river  obtained  an  excellent  view  of  the  valley  of  the 
Davis  River  (of  G-regory),  both  up  and  down  its  course.  It  appears, 
therefore,  that  there  are  two  Davis  Rivers,  one  in  the  East  and 
anothei-  in  the  West,  entering  the  Oakover  River  above  its  junction 
with  the  De  G-rey,  and  it  is  perfectly  clear  that  "  the  Davis  River  " 
flowing  past  Skull  Spring  is  not  identical  with  the  Davis  River  as 
originally  located  by  Gregory  in  1861. 

It  may  possibly  be  regarded  as  a  matter  of  small  moment  what 
name  should  be  give  to  the  Nullagine  and  the  De  Grey,  it  being 
merely  a  question  of  priority  of  nomenclature  versus  use,  but  there 
can  be  no  valid  reason  for  attempting  to  substitute  the  old  estab- 
lished name  of  the  Davis  for  a  new  river  entering  the  Oakover  on 
its  western  side,  some  miles  above  Carawine  Pool. 

It  is  highly  desirable  that  at  any  rate  the  principal  water 
courses  in  mining  and  other  districts  should  be  traversed  and  their 
position  accurately  laid  down  upon  the  published  maps. 

A  very  important  and  most  marked  topographical  feature  in 
the  Pilbara  Goldfield  consists  of  those  gorges  or  gaps  through 
which  practically  all  the  rivers  flow  before  reaching  the  coastal 
plain  on  their  way  to  the  sea.  Wherever  an  opportunity  was 
presented  for  examining  these  gorges  they  were  found  to  form  very 
narrow  passes,  with  almost  vertical  walls  rising  to  considerable 
heights  above  their  base.  An  excellent  section  of  one  of  these  is 
shown  in  Fig.  5  on  a  later  page.  These  gorges  vary  greatly  in 
length,  some  giving  an  actual  measurement  of  1,500  feet.  Many  of 
the  watercourses,  after  flowing  along  the  strike  of  the  jaspers,  etc., 
which  invariably  forms  these  gaps,  suddenly  change  their  course 
and  cross  the  ridges  at  right  angles.  Pools  of  water  invariably 
occur  in  the  recesses  of  these  gorges.  The  gaps  would  seem  to  owe 
their  origin  to  the  circumstance  that  erosion  practically  kept  pace 
with  the  rate  at  which  the  surface  of  the  land  rose. 
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Section  III. 


Descriptive  Geology. 

A— The  Country  between  Port  Hedland  and  the  Shaw  River. 

The  first  appearance  of  the  granitic  rock  is  in  the  bed  of 
Pippengarra  Creek,  at  no  great  distance  from  Port  Hedland,  where 
it  weathers  into  the  characteristic  sandy  soil  which  occupies 
such  an  extensive  area  between  the  coast  and  what  may  for 
convenience  be  called  the  Main  Range. 

In  the  neighbourhood  of  Poondana  Waterhole  on  Petermarrer 
Creek,  the  granitic  gneiss  is  seen  to  be  intersected  by  greenstone 
dykes,  which,  wherever  any  sections  are  exposed,  seem  to  be  either 
vertical  or  inclined  at  high  angles.  Near  the  northern  face  of 
Poondana  Hill  are  two  vertical  quartz  reefs,  about  ten  or  twelve 
feet  apart,  which  have  a  general  strike  of  13  degrees.  The  Eastern 
most  of  the  two  rises  a  few  feet  above  the  surface  like  a  wall,  and  is 
about  five  feet  thick.  The  reef  is  traversed  by  horizontal  and 
vertical  joints,  which  cause  it  to  break  up  into  cubical  blocks,  like 
courses  of  masonry.  Certain  portions  of  the  granitic  gneiss  rise 
as  low  bare  knobs  to  heights  about  a  foot  or  two  above  the  general 
level  of  the  surrounding  country,  and  in  one  locality  in  the  vicinity 
of  Pippengarra  numerous  small  crystals  of  tourmaline  strew  the 
surface  and  also  occur  in  the  country  rock  itself.  They  suggest  the 
possibility  of  tin  occurring  in  the  vicinity,  more  especially  as  tin  is 
actually  being  obtained  from  the  same  formation  in  other  portions 
of  the  field. 

From  our  camp  at  Box  Soak,  on  a  small  creek  flowing  north, 
at  a  point  on  the  (unsurveyed)  road  from  Poodana  to  Lalla  Rookh, 
almost  due  east  of  the  Red  Hill  Trig.  Station  No.  10,  a  short  traverse 
was  made  of  the  surrounding  country,  with  the  object  of  gaining  a 
wider  knowledge  of  its  characteristics. 

About  a  mile  west  of  the  camp,  granite  occupies  the  country 
as  far  as  a  low  quartz  ridge,  the  summit  of  which  is  about  140  feet 
by  aneroid  above  camp.  The  reef  has  a  general  strike  of  213 
degrees,  and  is  vertical ;  parallel  to  it  on  the  east  is  another  similar 
reef,  about  fifty  feet  distant.  Neither  of  these  two  contain 
any  minerals  of  commercial  importance.  About  half-a-mile  further 
east  a  very  conspicuous  greenstone  dyke,  striking  18  degrees  30 
minutes,  and  standing  like  a  wall '  of  masonry,  can  be  followed 
across  country  for  a  considerable  distance.  Further  to  the  eastward 
the  granite  is  traversed  by  pegmatite  veins  (?  dykes). 

The  place  of  the  granitic  series  is  taken  by  schistose  and  other 
metamorphic  rocks,  about  200  chains  from  the  camp.  The  actual 
width  and  extent  of  this  band  was  not  ascertainable.    Near  the 
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contact  between  the  granite  and  the  schists,  hornblende  schist 
[5377]  *  makes  its  appearance,  and  sections  in  other  portions  of  the 
neighbourhood  seem  to  indicate  that  this  is  merely  a  transmuted 
portion  of  a  coarse  massive  hornblende  rock.  A  bed  of  a  serpen- 
tinous  rock  [53781  obscure  origin  occupies  a  small  area  near  the 
junction  of  the  granite  with  the  '^chist ;  the  rock  is  distinctly 
banded  (?  foliated),  the  general  strike  of  the  bands  being  45 
degrees;  it  contains  crystals  of  felspar  (?).  The  bands  (or 
foliation  planes)  are  inclined  at  a  high  angle  to  the  east,  conforming 
in  this  respect  to  that  of  the  neighbouring  schists.  The  serpen- 
tinoid  rocks  weather  to  a  characteristic  whitish  brown  colour.  An 
analysis  of  a  massive  variety  [5375]  is  shown  in  the  table  of  analyses 
page  12. 

About  five  or  six  miles  east  of  the  Box  Soak  Camp  is  a  long 
narrow  serrated  ridge,  rising  to  a  height  of  about  300  feet  above  the 
plains  and  having  a  general  bearing  of  223  degrees  30  minutes. 
This  ridge  is  composed  of  a  laminated  iron-bearing  jasper  of  the 
type  common  to  many  of  the  other  goldfields  of  the  State.  The 
band  is  about  50  fe^t  in  width,  and  the  laminae  are  minutely 
puckered  along  its  central  portion,  pointing  to  a  movement,  allied 
to  shearing,  along  the  trend  of  its  outcrop.  This  band  of  jasper 
(chert)  can  be  traced  across  country  along  a  sinuous  course  for 
several  miles.  It  seems  quite  clear  that  this  long  sinuous  ridge 
occurs  along  a  main  line  of  fault.  A  soraewhat  softish  banded 
acidic  rock,  containing  easily  recognisable  felspar  crystals,  forms  the 
western  wall  of  the  jasper.  The  eastern  side  of  the  ridge  exposes  a 
few  feet  of  greenstone  schist,  which  gfradually  gives  place  to  gneissic 
granite,  foliated  in  a  direction  of  IST.  26  degrees  E.,  the  planes  of 
foliation  being  vertical. 

Between  Box  Soak  Camp  and  Red  Hill  (Trig.  Station  10)  the 
country  is  occupied  by  granite,  intersected  by  many  conspicuous 
quartz  reefs  and  greenstone  dykes.  Near  the  summit  of  Red  Hill, 
the  general  bearing  of  these  dykes  is  about  13  degrees.  Red.  Hill 
owes  its  name  to  the  characteristic  reddish  colour  to  which  the 
rock  weathers.  A  conspicuous  quartz  reef  forms  a  bold  outcrop 
about  three-quarters  of  a  mile  east  of  the  summit.  The  reef  is 
several  feet  thick,  and  forms  the  summit  of  a  serrated  ridge,  which 
can  be  followed  across  country  for  about  two  miles.  The  reef  is 
vertical,  and  is  of  milkisli  white  quartz,  apparently  barren. 
The  average  strike  of  the  reef  is  223  degrees.  There  are,  in 
addition  to  a  long  arm  of  the  main  reef  joining  it  on  the  west  with 
an  average  strike  of  234  degrees,  two  other  reefs  of  lesser  dimen- 
sions and  horizontal  extent,  lying  parallel  to  it  on  the  west,  but  a  few 
yards  distant.   They  evidently  all  belong  to  the  same  fracture  system. 

Practically  the  whole  of  Pippengarra  Creek  drains  country 
underlaid  by  granitic  and  allied  rocks.  A  very  conspicuous 
granite  hill,  Trig.  Station  4,  is  traversed  by  a  coarse  green- 
stone dyke,  trending  generally  105  degrees,  and  of  considerable 


*  The  figures  in  heavy  type  [5,377]  throughout  the  report  refer  to  the  numbers  of  the 
specimens  as  entered  in  the  Departmental  Collection  Eegister. 
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horizontal  dimensions,  though  nowhere  very  thick,  and  apparently 
vertical.  From  this  point  to  Cook's  Hill,  on  the  south  bank 
of  the  Turner  River,  the  whole  country  is  occupied  by  granite. 
This,  however,  gives  place  to  slatey  and  schistose  rocks  at  a  point 
about  15  chains  from  the  river  bank.  Cook's  Hill  is  the  crowning 
point  of  a  low  ridge  of  laterite,  resting  upon  the  upturned  edges 
of  the  slatey  rocks,  which  are  traversed  by  veins  of  ironstone. 

Close  to  Cook's  Hill,  and  bearing  from  it  171  degrees,  and 
distant  about  half -a- mile  therefrom,  are  a  series  of  old  abandoned 
shafts,  known  as  the  Kobelanua  workings.  These  expose  a  series 
of  fine-grained  and  almost  vertical  slatey  ro(;ks,  striking  193 
degrees,  and  underlying  slightly  to  the  east.  So  far  as  may  be 
seen,  the  slates  are  traversed  by  thin,  irregular  veins  of  ironstone 
and  quartz,  which  may  have  yielded  a  little  gold  to  the  original  pros- 
pectors.   The  veins  appear  to  lie  along  the  laminse  of  the  slatey  rocks. 

About  300  chains  further  up  the  Turner  River,  at  Poonthanna 
Pool,  near  B  17,  the  channel  is  dammed  by  a  bar  of  banded  chert, 
which  forms  the  conspicuous  ridge  on  either  side  of  the  river. 
The  pool  is  a  fine  deep  sheet  of  water,  which  is  apparently  per- 
manent. At  the  pool  the  section  shows  the  bar  to  consist  of  a 
finely  banded  jasper  or  chert  [5378],  which  is  vertical.  The  central 
portion  of  the  band  is  formed  of  a  breccia  of  about  12  inches  in 
thickness,  consisting  of  angular  fragments  of  the  chert,  recemented 
by  quartz  and  oxide  of  iron.  Horizontal  faulting  is  also  visible  in 
the  cliff  section.    The  general  strike  of  the  ridge  is  251  degrees. 

About  a  mile  to  the  south  of  B  17  the  place  of  schists  is  taken 
by  a  finely  foliated  granite,  the  planes  of  foliation  being  approxi- 
mately parallel  to  the  general  strike  of  the  chert  or  quartzite. 

Wallaringa  Peak,  a  narrow  isolated  ridge  rising  to  a  height  of 
320  feet  above  the  level  of  Poonthanna  Pool,  occurs  in  the  same 
belt  of  schists.  The  sections  exposed  show  the  hill  to  be  made  up 
of  decomposed  vertical  schists,  striking  37  degrees. 

There  are  strong  stratigraphical  reasons  for  believing  that  the 
belt  of  schistose  rocks  which  cross  the  Turner  at  Kobellanna  and 
Poonthanna  Pool  forms  the  continuation  of  that  described  as 
accruing  to  the  east  of  the  Box  Soak  Well.  There  is  every  reason 
to  believe  that  a  little  gold,  at  any  rate,  may  be  found  by  carefully 
prospecting  over  the  area  occupied  by  this  belt  of  greenstone  schists 
and  its  allies. 

Between  Box  Soak  and  the  Strelley  (?)  Well,  lying  about 
south  of  Trig.  Station  No.  6,  the  country  is  underlaid  by  granitic 
gneiss  of  the  prevailing  type. 

A  traverse  from  the  camp  at  this  well,  as  far  north  as  No.  6 
Survey  Station,  over  gently  undulating  country,  demonstrated  that 
the  staple  formation  consisted  of  a  rudely  foliated  granite,  inter- 
sected by  dykes  (?)  or  veins  of  pegmatite. 

The  hill  upon  which  Trig.  Station  No.  6  rests  rises  pre- 
cipitously from  the  plains,  and  is  formed  of  what  may  be 
called   a   "composite"    dyke    of   greenstone.      The    dyke  has 
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an  average  bearing  of  350  degrees,  and  is  made  up  of  four 
thin  veins,  each  three  feet  in  thickness,  separated  by  about 
10  feet  of  granite.  To  the  southward  these  dykes  coalesce  and 
form  a  single  vein.  The  rock  weathers  into  characteristic,  some- 
what rounded,  cubical  blocks,  presenting  an  appearance  resembling 
courses  of  masonry.  The  vein  can  be  followed  across  country  for 
at  least  two  miles. 

Two  miles  distant  from  the  hill,  on  a  bearing  of  224  degrees, 
is  a  very  conspicuous  knoll  formed  by  the  outcrop  of  a  white 
vertical  back  reef,  which  rises  to  a  considerable  elevation  above  the 
plain.  The  outcrop  has  an  average  strike  of  22deg.  The  ridge 
itself  is  about  10  chains  in  width,  and  is  formed  of  a  series  of 
quartz  reefs.  There  are  two  main  reefs,  A  and  B,  about  10  chains 
apart,  with  several  minor  connecting  veins.  What  may  be  called 
the  main  reef  varies  from  20  to  30  feet  in  thickness.  A  small, 
though  conspicuous,  hill  of  quartz  occurs  about  two  miles  to  the 
north,  and,  judging  by  the  fragments  lying  on  the  surface,  the  reef 
thereon  probably  marks  the  continuation  of  the  main  reef  described 
above. 

From  the  well,  last  mentioned,  the  country  as  far  as  Lalla  Rookh, 
at  the  foot  of  the  range,  is  formed  of  granite  of  the  usual  type,  and 
is  traversed  by  greenstone  dykes  and  several  prominent  quartz  reefs. 

The  main  road  from  Robinson's  Hotel  to  Poondana  traverses 
nothing  but  heavy,  sandy  plains,  resulting  from  the  disintegration 
of  the  granitic  rocks  beneath.  The  wells  sunk  for  the  convenience 
of  travellers  at  Carlundie,  the  Strelley,  and  at  Tabba  Tabba 
(Peterson's)  all  derive  their  supplies  from  the  zone  of  decomposi- 
tion of  the  granite,  which  was  met  with  in  every  case. 

Lalla  Rookh  lies  at  what  may  be  called  the  southern  margin 
of  the  great  coastal  plain,  which  presents  many  of  the  features 
which  characterise  a  plain  of  marine  denudation.  Lalla  Rookh 
forms  a  small  but  important  mining  centre,  which  has  been 
responsible  for  the  production  of  7,602  ounces  of  gold  during  the 
short  period  of  its  existence.  Full  details  as  to  the  mines  of  Lalla 
Rookh  are  to  be  found  on  a  later  page  in  Part  II.  of  this  report. 

In  this  neighbourhood  the  first  marked  important  change  in 
the  geological  structure  of  the  district  occurs ;  here  there  is  evidence 
of  great  earth  movements  and  powerful  rupturing  of  the  crust,  as 
represented  by  a  line  of  dislocation,  proved  to  extend  for  a  distance 
of  at  least  50  miles.  A  generalised  section  across  this  fault,  or  rather 
series  of  faults,  is  shown  on  the  Geological  Map  of  Lalla  Rookh. 

The  rocks  exposed  in  the  neighbourhood  of  the  mining  centre 
of  Lalla  Rookh  consist  of  a  series  of  greenstone  schists  and  their 
allies,  intrusive  diabase  (dolerite?),  intrusive  granite,  laminated 
ferruginous  jasper,  together  with  a  series  of  sedimentary  rocks  and 
associated  lavas. 

The  schists  occupy  by  far  the  largest  area  of  country  m 
the  vicinity  of  the  mines,  and  form  the  matrices  of  the  most  impor- 
tant of  the  auriferous  reefs.  The  schists  are  vertical  or  nearly  so, 
and  seem  to  be  arranged  in  a  series  of  folds,  the  trend  of  v^hich  has 
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been  modified  by  the  faulting  which  has  taken  place  subsequent  to 
the  formation  of  the  schists. 

The  quartz  reefs  have  also  been  subject  to  the  same  faulting 
as  the  schists,  in  addition  to  having  impressed  on  them  structures 
brought  about  bj  what  appears  to  be  second  foliation,  which  affected 
all  rocks  alike.  At  one  spot  near  the  face  of  the  range,  on  the 
eastern  bank  of  the  Strellej  River,  an  excellent  section,  showing  the 
deflection  of  a  quartz  reef,  is  exposed,  a  plan  of  which  forms 
figure  1. 

Fig.  1. 


PLAN   SHEWING  THE  OEFLECTiON  OF  A  QUARTZ  REEF  STRELLEY  RIVER  PILBARA  Gf 

This  exposure  occurs  at  but  a  short  distance  from  what  may  be 
called  the  "  main  fault."  The  compression  or  shearing  has  been  so 
great  that  this  quartz  reef,  about  30  feet  in  thickness,  has  been 
reduced  to  from  six  to  ten  inches,  whilst  the  horizontal  displacement 
has  reached  150  feet.  The  quartz  reef  lies  parallel  to  the  lines  of 
foliation  of  the  schists  in  which  it  is  enclosed,  but  a  minor  foliation 
can  be  detected  by  careful  examination  of  country  along  either  side 
of  the  attenuated  portion  of  the  reef. 

This  observation  seems  to  indicate  the  occurrence  of  a  double 
foliation  in  the  district;  in  another  portion  of  the  Pilbara  Goldfield 
a  somewhat  similar  condition  of  affairs  has  been  noted.  In  the  bed 
of  the  Big  Sherlock  River,  where  it  is  crossed  by  the  road  from 
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Roebourne  to  Mallina,  distinct  traces  of  a  double  foliation  in  the 
gneiss  has  been  recorded.*  The  older  and  coarse  banding  has  a 
north  and  south  strike  at  the  Big  Sherlock  section,  and  at  right 
angles  to  this  are  a  series  of  secondary  and  much  finer  foliations, 
within  which  it  has  the  character  of  a  mylonite  or  a  fine  quartz 
schist,  perfectly  distinct  from  the  original  rock. 

A  good  section  of  the  fault  and  the  quartzite  beds  on  either 
side  of  the  mass  of  plicated  and  laminated  hematite  quartzite  may 
be  seen  in  the  Strelley  Gorge ;  the  section  is  about  2,000  yards  in 
length,  a,nd  the  high  cliffs  afford  excellent  opportunities  for  investi- 
gating the  strata. 

The  sketch  plan  and  sections  forming  figs.  2  and  3  show  the 
relations  of  the  different  strata  very  clearly. 

Fig.  2. 


*  The  Geological  Features  of  the  Coast  of  Western  Australia.     H.  M.  Cadell.  Trans, 
Geol.  Soc,  Edin.,  1896. 
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At  the  camp  on  the  Strelley  E,iver,  a  vertical  quartz  reef  80 
feet  in  thickness  formed  a  gorge  through  which  the  river  flowed,  and 
formed  a  huge  wall  which  could  be  traced  across  country  on  a  bearing 
of  south  65  degrees  east.  At  one  point  this  reef  was  abruptly 
truncated  by  the  main  fault.  To  the  south  of  this  reef  is  another 
much  smaller  parallel,  though  equally  conspicuous,  quartz  reef,  also 
abruptly  cut  off  at  the  fault,  which  has  an  average  strike  of  north 
65  degrees  east. 

About  700  yards  above  the  camp  the  Strelley  River  cuts 
through  a  bed  of  grit  and  quasi-vitreous  sandstone,  dipping  to  the 
south-eastward  at  an  angle  of  40  degrees,  after  crossing  which  the 
course  of  the  river  is  deflected  almost  at  right  angles.  From  this 
point  the  river  follows  the  high  cliff  formed  by  the  escarpment  of 
the  sandstone  bed  for  about  1,000  yards,  when  its  course  is  again 
deflected  in  a  direction  almost  parallel  to  its  original  course.  At 
this  ani?le  the  river  enters  and  eats  its  way  through  a  gorge  of 
about  1,000  yards  in  length  and  a  height  of  300  feet,  formed  of  very 
much  puckered  and  contorted  hematite- bearing  cherts  or  jaspers. 
The  southern  end  of  the  gorge  exposes  a  section  of  grits  [5380 j 
conglomerates  for  a  length  of  about  220  yards,  when  their  place  is 
taken  by  diabase  (?).  The  relation  of  the  diabase  (?)  to  the  sedi- 
mentary beds  is  by  no  means  clear ;  the  occurrence,  however,  of 
amygdaloidal  bands  in  one  portion  would  seem  to  imply  that  it  forms 
subaerial  lava  flow  or  flows.  The  diabase  (?)  appears  to  rise,  as 
may  be  seen  in  the  section,  from  beneath  the  sedimentary  rocks, 
but  it  is  more  than  probable  that  there  has  been  an  inversion  of 
he  strata,  and  the  grits,  etc.,  fold  over  the  face  of  the  lava. 


Fig.  3. 
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SECTION  NEAR  THE  STRELLEV  RIVER  GORGE  PIL8ARA     G  F 

Although  the  Strelley  Eiver  section  does  not  throw  any  definite 
light  as  to  the  relations  of  the  unfoliated  igneous  rocks  to  the  sedi- 
mentary beds,  other  sections,  Taiga  Taiga,  Bamboo,  Yandicoogina, 
and  the  Nullagine  River  prove  conclusively  that  a  series  of  volcanic 
rocks  are  interbedded  with  them,  and  occur  not  far  from  the  base 
of  the  series. 

Following  along  the  face  of  the  range  along  the  line  of  the 
fault  as  far  as  Trig.  Station  B  27,  980  feet  above  sea 
level,  magnificent  sections  are  displayed  in  several  places.  The 
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greenstone  schists  impinge  directly  against  the  fault  in  the  vicinity 
of  Lalla  Rookh,  but  at  a  spot  about  a  mile  and  a-half  west  of  B  27, 
the  granite  which  penetrates  the  schists  abuts  against  the  plicated 
hematite  jaspers,  and  follows  the  line  of  the  fracture  for  some 
distance.  The  junction  between  the  two  formations  is  a  faulted 
one. 

A  traverse  of  the  Shaw  River  from  my  camp  at  B  27  to  a  point 
about  14  miles  above  the  North  Pole  Diggings,  showed  that  the  country 
on  either  bank  of  the  river  is  occupied  for  about  10  miles  with  those 
quartzites  and  conglomerates  which  occur  in  such  great  force  to  the 
south  of  Lalla  Rookh.  Numerous  sections  on  the  banks  demonstrate 
the  very  much  folded  and  faulted  nature  of  the  strata.  From  the 
summit  of  B  27  a  bold  vertical  quartz  reef  trends  generally 
southerly,  forming  an  important  reach  of  the  river,  and  occurs  along 
a  line  of  fault.  About  200  chains  down  the  river  from  the  site  of 
the  old  Tremaine  Mill,  a  section  exposes  the  quartzite  beds,  abutting 
against  the  vertical  schists,  along  a  line  of  fault  which  trends 
generally  north-east  and  south-west.  A  little  distance  to  the  south 
of  the  workings  at  North  Pole  a  small  patch  of  intrusive  granite 
makes  its  appearance,  but  the  exigencies  of  the  work  did  not  admit 
of  its  horizontal  extent  being  made  out.  A  long  reach  of  the  river, 
south-west  from  the  old  battery  site,  flows  for  a  considerable  distance 
over  amygdaloidal  lavas,  which  may  form,  as  elsewhere  in  the 
district,  the  basal  members  of  the  NuUagine  Beds,  At  a  point 
about  10  miles  from  the  battery  site  these  give  place  to  greenstone 
schists,  which  occupy  a  width,  as  measured  at  right  angles  to  the 
strike,  of  about  300  chains.  A  bold,  well-marked,  laminated  chert, 
trending  generally  east  and  west,  and  dipping  south  at  an  angle  of 
50  degrees  ;  farther  up  the  river  these  give  place  to  quartzites,  grits, 
and  fine  conglomerates,  dipping  at  high  angles  to  the  south.  The 
conglomerates  contain  pebbles  and  boulders  of  the  cherts.  The 
sedimentary  beds  are  overlain  in  what  appears,  prima  facie,  to  be 
conformable  succession,  by  a  series  of  amygdaloidal  lavas  [5384] 
showing  flow  structure.  An  analysis  of  a  typical  specimen  of  one 
of  these  is  that  shown  in  the  table  on  page  12 ;  they  resemble 
devitrified  rhyolitic  lavas.  These  volcanic  rocks  are  faulted  against 
the  schists.  A  conspicuous  hill  of  schist  is  traversed  by  a  band  of 
laminated  and  brecciated  chert,  which  is  steeply  inclined  to  the  west, 
and  has  an  average  strike  of  200  degrees.  This  hill  makes  a  very 
conspicuous  feature  in  the  landscape,  and  forms  practically  the 
southern  extremity  of  the  range  ;  for,  as  far  as  the  eye  can  see  to  the 
southwards,  the  country  is  practically  an  open  plain,  which  may  be 
underlaid  by  granitic  and  gneissic  rocks.  This  point  is  about  20 
miles  west  of  Marble  Bar. 

Prom  our  camp  on  the  Shaw  River,  in  the  vicinity  of  this  locality, 
a  traverse  was  n^ade  to  a  very  remarkable  chert  ridge,  bearing  39 
degrees  from  camp.  The  ridg^e,  which  has  a  strike  of  269  degrees, 
forms  one  of  the  most  conspicuous  features  in  the  district ;  and, 
rising  to  a  height  of  about  650  feet  above  the  river,  affords  an 
excellent  view  of  the  surrounding  country.    Between  the  camp  and 
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the  foot  of  the  ridge  the  country  is  underlain  by  vesicular  lava. 
The  thickness  of  the  chert,  as  measured  at  one  spot  near  the  summit, 
is  about  100  feet ;  the  central  portion  is  very  brecciated,  and  the 
fragments  are  recemented  by  secondary  silica.  As  measured  near  a 
gap  on  the  summit  of  the  ridge,  which  is  of  considerable  extent, 
the  dip  of  the  chert  is  50  degrees  to  the  south. 

With  the  object  of  gaining  a  little  knowledge  of  the  sedimen- 
tary rocks,  on  the  return  journey  to  the  Shaw  River  crossing  at 
B  27,  a  detour  was  made  to  a  high  round-backed  mountain,  which 
reared  its  summit  to  960  feet  above  the  river,  and  from  its  shape  I 
have  named  it  Mount  Hogback.  The  traverse,  however,  afforded 
little  fresh  information  excej^t  that  the  hill  consisted  of  grit, 
quartzite,  conglomerate,  fine  sandstone  [5388]  and  a  thin  bed  of 
drab-coloured  shale,  faulted  across  the  schists.  Mount  Hogback 
lies  a  little  to  the  south-west  of  the  North  Pole  Battery,  and  about 
300  chains  distant.  The  traverse  up  the  Shaw  River  demonstrates 
that  there  are  two  distinct  belts  of  the  NuUagine  Beds,  separated 
by  about  500  chains  of  schists  and  allied  rocks,  and  in  both  cases 
the  junction  is  marked  by  a  vertical  fault. 

B.— The  Country  between  the  Shaw  and  the  Coongan  Rivers. 

The  main  road  from  the  Shaw  River  to  Doolena  Gorge  on  the 
Coongan  follows  closely  the  foot  of  the  main  range  and  affords 
many  opportunities  for  the  structure  of  the  country  being  carefully 
examined.  Cooke's  Bhiff  Hill,  on  Miralga  Creek  (Little  Shaw),  is 
of  the  same  formation  as  B  27,  and  has  a  bold  quartz  reef  on  the 
southern  face.  From  this  point  to  a  creek  about  eight  miles  from 
the  Shaw,  granite  and  gneiss  is  the  staple  formation. 

Near  what  is  shown  as  Grorge  Creek  Well,  on  the  Lithograph 
15  Gr,  issued  by  the  Department  of  Lands,  the  granite  gives  place  to 
a  belt  of  schists,  which  occupy  a  fairly  extensive  stretch  of  country 
in  the  vicinity.  The  general  strike  of  the  outcrop  of  the  schists  is 
north  and  south,  and  the  beds  are  vertical.  There  are  a  series  of 
jasper  or  chert  bands  associated  with  the  schists  in  addition  to  dykes 
and  masses  of  unfoliated  igneous  rocks. 

This  patch  of  schists  is  said  to  have  yielded  promising  prospects 
of  gold.  Considering  the  identity,  in  the  geological  features,  of  this 
area  with  that  of  Lalla  Rookh,  it  would  indeed  be  surprising  were 
gold  not  found  in  the  vicinity. 

The  main  range  to  the  south,  which  is  breached  by  Gorge 
Creek,  shows  the  following  section  :  — 

Fig.  4. 


SECTION   ACROSS  THE  RANGE  AT    GORGE  CREEK 
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Between  G-orge  Creek  and  the  Coongan  River,  the  country  in 
the  vicinity  of  the  main  road  is  occupied  by  granite  or  gneiss, 
traversed  by  greenstone  (diabase  ?)  dykes,  which  stand  out  in  bold 
relief,  with  black  weathered  summits.  These  dykes,  which  form  a 
very  marked  feature  in  this  portion  of  the  district,  were  evidently 
formed  prior  to  the  general  foliation  of  the  district,  and  also  to 
the  powerful  rupturing  which  the  country  has  undergone. 

The  c<~>untry  in  the  vicinity  of  the  Coongan  River,  near  its 
junction  with  Duffer's  Creek  {vide  Lands  Office  Lithograph  G-  16), 
shows  the  staple  formation  to  be  basic  rocks,  into  which  felsite 
dykes  [5392j  have  intruded.  An  analysis  of  one  of  these  is  shown 
in  the  table  on  page  12. 

A  traverse  to  the  high  range  due  west  of  the  mouth  of  the 
creek  showed  that  the  flats  were  underlaid  by  volcanic  rocks, 
many  beds  of  which  are  formed  of  agglomerate.  These  volcanic 
rocks,  which  are  continuous  with  those  of  the  neighbourhood 
of  Taiga  Taiga,  give  place  to  a  vertical  bed  of  jasper  [3593], 
which  rises  to  a  considerable  height  above  the  general  level 
of  the  surrounding  country.  The  jasper  contains  crystals  of 
magnetite.  The  general  strike  of  the  ridge  is  189  degrees,  and  in 
all  probability  forms  the  continuation  of  the  "  Marble  Bar,"  which 
crosses  the  Coongan  about  a  couple  of  miles  from  the  township. 
As  viewed  from  the  summit  of  the  ridge,  the  country  to  the  west- 
ward appeared  to  be  made  up  of  what  appear  to  be  practically 
horizontally  bedded  rocks,  which  in  all  probability  represent  the 
quartzites  and  conglomerates  which  occupy  the  country  in  the 
vicinity  of  Lalla  Rookh  and  the  Shaw  River,  near  B  27. 

C— The  Country  between  the  Coongan  and  the  De  Grey 
(NuUagine)  Rivers. 

Travelling  from  the  Coongan  River,  where  it  is  crossed  by  the 
main  road  at  Doolena,  towards  Taiga  Taiga,  the  country  is  found 
to  be  underlaid  by  a  series  of  almost  vertical  schists,  which  have  an 
average  strike  of  north-east  and  south-west;  the  schists  contain 
bands  of  ferruginous  jasper  of  the  type  prevailing  in  other  portions 
of  the  district.  About  a  couple  of  miles  east  of  Taiga  Taiga  the 
schists  give  place  to  granite,  which  occupies  a  considerable  area  of 
country,  extending  as  far  northward  as  Marble  Bar,  and  includes 
within  its  boundaries  the  tin-bearing  area  of  Moolyella.  Sections 
in  the  vicinity  show  that  the  granite  is  intrusive,  for  it  is  seen  to 
have  insinuated  itself  into  the  schists  in  the  form  of  veins,  dykes 
and  bosses.  The  granite  is  composed  of  quartz,  felspar  and  mica, 
and  is  traversed  by  many  north  and  south  quartz  reefs,  and  a  series 
of  pegmatite  veins,  which,  when  laid  down  upon  a  map,  exhibit  a 
general  parallelism,  and  which,  when  viewed  on  the  whole,  conform 
to  the  strike  of  the  quartz  reefs. 

The  stresses  and  strains  consequent  upon  the  intrusion  of 
the  granite  mass  has  resulted  in  the  production  of  a  series 
of  joints,  etc.,  which  has  formed  the  channels,  up  which  mineral- 
bearing  solutions   have    percolated,  and  deposited  in  the  one 
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place  free  quartz,  forming-  the  persistent  reefs,  and  in  the 
other  have  attacked  the  constituents  of  the  granite.  The  result  of 
this  latter  action  is  a  rock  L5397]  made  up  principally  of  quartz, 
albite,  a  little  mica,  together  with  a  few  garnets  and  cassiterite. 
Considering-  the  very  large  area,  about  900  square  miles,  over  which 
the  granite  has  been  proved  to  exist,  with  a  remarkable  uniformity 
in  its  structure  and  composition,  it  is  by  no  means  improbable  but 
that  careful  search  would  result  in  the  discovery  of  other  portions 
of  it  quite  as  rich  in  tin  as  that  at  Moolyella. 

From  Moolyella  to  Taiga  Taiga  Soak,  which  lies  some  miles 
to  the  north-east,  the  whole  of  the  country  is  occupied  by  granite  of 
what  may,  for  convenience,  be  called  the  tin-bearing  type.  At  the 
Soak,  merely  a  sand-well  in  the  creek,  numerous  pegmatite  veins 
occur  ;  these  are  worth  careful  prospecting  for  tin  ore. 

From  Taiga'  Taiga  Soak  and  bearing  260  degrees  is  what  is 
called  the  Twin  Sisters,  a  conspicuous  ridge  which  forms  a  very 
prominent  feature  in  the  landscape  visible  for  many  miles  around. 
G-ranite  occupies  the  country  from  the  Soak  to  the  ridge,  which 
presents  a  high  vertical  face  to  the  east.  The  ridge  is  composed  of 
a  vertical  quartz  reef,  from  20  to  80  feet  in  thickness,  having  an 
average  strike  of  185  degrees,  agreeing  very  nearly  in  this  resj^ect 
with  that  of  the  quartz  reefs  at  Moolyella.  The  ridge  derives  its 
name  from  the  circumstance  that  it  is  breached  by  a  creek,  cutting 
the  reef  almost  into  two  halves.  From  Taiga  Taiga  Soak  to  the 
5-Mile  Well  on  Eeserve  8,288,  about  four  or  five  miles  west  of 
Bamboo  Township  (vide  Mines  Litho.  L.  80  and  Lands  Litho.  15 
G).  This  well  occurs  just  at  the  western  margin  of  a  series  of 
greenstone  schists  and  their  allies,  which  have  been  traversed  by 
several  persistent  belts  of  laminated  quartzites  (?  cherts)  some  of 
which  attain  a  great  thickness  (one  measuring  1,200  feet  across) 
and  rise  to  considerable  altitudes  above  the  level  of  the  surrounding 
country.  Associated  with  these  schists  are  small  areas  of  unfoliated 
greenstones  (diabases).  Somewhat  fuller  details  connected  with 
these  rocks  are  given  in  the  second  half  of  the  report  dealing  with 
Economic  Geology. 

In  the  neighbourhood  of  Bamboo  a  series  of  sedimentary 
rocks,  quartzites,  grits,  conglomerates  and  shales,  together  with 
a  series  of  interbedded  volcanic  rocks,  occur  (Nullagine  Beds). 
These  strata,  which  form  the  north-eastern  boundary  of  the 
auriferous  series  of  Bamboo,  occupy  a  considerable  area  of  country, 
and  are  continuous  as  far  as  Yandicoogina  on  the  south.  So  far  as 
has  been  observed,  the  granite  does  not  penetrate  the  sedimentary 
beds  and  their  volcanic  associates.  The  sedimentary  rocks  are 
bounded  on  the  west  by  a  powerful  fault,  a  section  of  which  is  shown 
on  the  Geological  Map  of  Bamboo. 

While  at  Bamboo,  opportunity  was  taken  to  examine  the 
country  to  the  north-west,  and  to  this  end  a  traverse  was  made  to 
a  gap  (Coppins?)  in  the  Jasper  Range,  some  miles  distant  from  the 
camp  (Reserve  8,288).     The  route  followed  the  junction  of  the 
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granite  and  schists  and  their  alteration  products.  The  gap  (fig.  5 ) 
has  been  carved  oat  of  a  bed  of  laminated  jasper,  which,  as  measured 
in  the  gorge,  attained  a  thickness  of  1,200  feet,  and  a  height  of 
420  feet  vertically  above  the  level  of  the  creek.  The  gorge  is  only 
100  feet  across  from  wall  to  wall  in  its  widest  part. 

Fig.  5. 


SECTION  ACROSS  COPPINS  GAP  N?    BAMBOO  CflEEK  PILBARA.6  f 

The  section  exposed  shows  that  the  jasper  (chert  P)  has  been 
violently  plicated,  and  in  certain  parts  faulted,  the  lines  of  fault 
being  often  filled  with  a  fault-breccia  of  jasper,  re-cemented  by 
secondary  silica.  The  ridge  is  a  continuation  of  that  at  Eginbar 
and  Doolena,*  and  is  continuous  as  far  as  Bamboo,  when  it  dis- 
appears by  faulting  beneath  the  sedimentary  rocks.  An  excellent 
view  of  the  country  to  the  north  can  be  obtained  from  the  summit 
of  the  ridge,  the  Black  Range,*  upon  which  Trig.  Station  B24  is 
situated,  stands  out  very  prominently  and  bears  298  degrees.  The 
Black  Range  is  formed  of  a  greenstone  dyke,  which  stands  out 
boldly  on  the  back  of  the  ridge,  and  the  series  of  dark,  almost 
black,  weathered  rocks  give  the  name  to  the  Range.  The  dyke 
extends  for  many  miles  to  the  north-east. 

The  country  due  north  in  the  direction  of  the  De  Grey  River 
is  seen  to  be  covered  with  numerous  flat-topped  hills,  made  up  of 
those  bedded  rocks  which  form  such  a  pronounced  feature  in 
the  vicinity  of  Bamboo  Creek,  of  which  no  doubt  these  beds  are  a 
continuation.  To  the  north-west  the  country  appears  to  be  practi- 
cally a  level  plain  underlaid  by  crystalline  rocks  of  Avhat  may  be  called 
the  Lalla  Rookh-Port  Hedland  type,  described  on  previous  jjages. 

The  track  from  Bamboo  to  Yandicoogina  crosses  the  auriferous 
series  of  Bamboo  to  the  south  of  the  Bulletin  Mine,  and  occupies 
the  country  to  a  point  about  four  miles  north  of  Lyons'  Well, 
when  its  place  is  taken  by  granite  of  the  usual  type.  A  point 
about  two  miles  east  of  the  well  marks  the  boundary  of  the  granite 
in  this  direction.  From  Lyons'  Well  to  Jones'  Well,  about  24 
miles,  granite  rocks  prevail ;  these  are  penetrated  by  a  few 
greenstone  dykes.  So  far  as  may  be  judged  by  a  distant  view  of 
the  most  conspicuous  summit  in  the  neighbourhood,  Mt.  Edgar,  it 
appears  as  though  the  mountain  were  formed  of  greenstone  also, 


*  Vide  Lands  Department  Lithograph,  (Jr  16.    Perth  :  By  Authority,  1902. 
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possibly  in  the  form  of  a  boss.  Some  miles  to  the  east  of  the  track 
the  escarpment  of  the  Nullagine  Beds  could  be  descried,  forming  a 
kjlie  (boomerang)  shaped  continuous  outcrop  of  what  appear  to  be 
horizontally  bedded  rocks.  The  granitic  rocks  occupy  the  couiitry 
to  within  a  very  short  distance  of  the  mining  centre  of  Yandicoo- 
gina,  when  their  place  is  taken  by  schists,  which  with  one  exception 
form,  as  elsewhere  in  Pilbara,  the  auriferous  series. 

As  may  be  seen  by  an  inspection  of  the  geological  sketch  map 
of  Yandicoogina,  the  junction  between  the  NuUagine  Beds  and  the 
schists  is  marked  by  a  fault,  the  general  trend  of  which  is  north- 
east and  south-west. 

One  section  in  the  vicinity  of  Yandicoogina  shows  beneath 
the  grits  and  quartzites  of  the  Nullagine  Beds,  a  series  of  vesicular 
lavas.  The  base  of  this  formation  being  concealed  by  a  fault  with 
a  down  throw  to  the  west,  cannot  be  seen,  hence  no  estimate  can  be 
formed  of  the  total  thickness  of  the  volcanic  rocks. 

From  Yandicoogina  to  the  De  Grrey  (Nullagine)  River,  at  what 
is  called  the  Elsie  Crossing,  the  road  trends  generally  south-east, 
following  the  southern  escarpment  of  the  sedimentary  rocks.  From 
beneath  the  sedimentary  beds  emerge  vesicular,  amygdaloidal  lavas. 
The  base  of  these  was  not  noticed  in  any  of  the  sections  exposed 
within  easy  reach  of  the  main  road. 

An  instructive  section  is  exposed  in  the  vicinity  of  the  crossing, 
and  is  shown  in  Fig.  6. 

Fig.  6. 
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SECTICTN  AT  THE  ELSfE  CROSSING,  NUllACINE  RIVER  PILBAfiA  OF 

From  this  section  it  appears  that  there  are  two  distinct  series 
of  sedimentary  rocks,  an  upper,  the  Nullagine  Beds,  resting  upon 
the  upturned  edges  of  a  series  of  quartzites,  coarse  conglomerates, 
and  felsite  lavas. 

Some  miles  below  the  crossing,  an  island  in  the  bed  of  the 
De  Grey  (Nullagine)  River,  shows  a  small  thickness  of  sedimentary 
rocks,  sandstones  and  coarse  conglomerates,  containing  boulders  of 
vesicular  lava  and  felspar  porphyry.  The  relations  of  this  newer 
series  to  the  surrounding  rocks  are  not  quite  clear. 

D.— The  Country  between  the  De  G-rey  (NuUagine)  and  the 
Oakover  River. 

At  a  point  about  four  miles  east  of  the  Elsie  Crossing,  granitic 
rocks  make  their  appearance  from  beneath  the  volcanic  beds  and 
occupy  the  surface  for  about  six  miles.    To  Mount  Elsie  the  road 
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is  unusually  rough  and  rugged,  winding  in  and  out  as  it  does 
among  the  numerous  gullies  between  the  hills,  and  is  carried  over 
volcanic  I'ocks  and  their  derivatives. 

The  reefing  centre  of  Elsie  lies  at  the  foot  of  an  extremely 
rugged  mountain  from  which  the  district  takes  its  name  and  which 
can  be  seen  for  several  miles  in  all  possible  directions. 

The  sections  seen  •  at  intervals  along  the  track  between  De 
Gre}^  (Nullagine)  and  the  Elsie  seems  to  show  that  what  may 
be  called  the  pseudoschistose  rocks  are  merely  a  dynamically 
altered  form  of  volcanic  rocks ;  it  is  however  not  clearly  proven 
that  this  is  the  case,  but  if  more  minute  investigations  should 
demonstrate  that  these  schists  are  merely  transmuted  volcanic 
rocks,  an  important  light  is  thrown  upon  the  geological  features 
of  the  more  southerly  goldfields.  Whether  these  igneous  rocks  are 
contemjDoraneous  with  those  lying  at  or  near  the  base  of  the 
Nullagine  beds  remains  to  be  proved;  the  impression  left  on  the 
mind  is  that  they  (the  schists)  are  of  much  older  date.  Mount 
Elsie  is  formed  of  schists  intersected  by  numerous  laminated  iron- 
stained  quartz  reefs,  with  thin  quartz  leaders  ramifying  in  all 
directions.  These  schists  are  sandwiched  as  it  were  in  between  two 
belts  of  limestonelike  weathering  schist  of  the  type  common  to  certain 
j^ortions  of  the  auriferous  series  of  the  north-western  goldfields  so 
far  examined.  A  conspicuous  bluff  about  four  miles  nearly 
due  east  of  Mount  Elsie,  at  the  foot  of  which  lies  Duncan  and 
Sullivan's  gold  mine,  shown  on  the  existing  lithographs  issued  by 
the  Government,  shows  a  section  of  a  decomposed  felsitic  lava 
resting  upon  a  series  of  conglomerates  and  sandstones  dipping  at 
about  five  degrees  to  the  south-west. 

The  coarse  conglomerate  w^iich  forms  the  base  of  the  Nullagine 
Beds  in  this  locality,  reposes  directly  upon  the  upturned  edges  of 
the  schists,  and  contains  pebbles  of  granite  and  schist.  The  basal 
conglomerate  attains  a  thickness  of  from  10  to  12  feet.  The  decom- 
posed felspathic  lava  rises  to  a  height  of  about  300  feet  above  its 
base.  The  summit  of  the  bluff  shows  a  thin  bed  of  very  fine  grained 
chocolate-coloured  sandstone,  about  four  feet  in  thickness. 

The  schists  beneath  the  Nullagine  Beds  in  this  locality  are  seen 
to  be  pierced  by  veins  and  dykes  of  granite. 

The  following  is  a  generalised  section  from  the  summit  of 
Mount  Elsie  to  the  Eastward. 


Fig.  7. 
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The  country  to  the  East  of  Mount  Elsie  consists  of  a  succes- 
sion or  low  sjreenstone  ridges.  The  greenstones  are  in  many  places 
somewhat  markedly  schistose  and  are  intersected  by  parallel  bands 
of  laminated  cherts.  Associated  with  the  schists  are  also  patches 
which  weather  with  a  limestonelike  character.  The  highest  hill  in 
the  neighbourhood  rises  to  a  hight  of  400  feet  above  the  surround- 
ing country,  and  appears  to  be  made  up  of  a  massive  unfoliated 
greenstone  (diabase?).  One  portion  of  it  is  covered  with  a  thin 
bed  of  decomposed  quartz  felsite.  To  the  south-west  of  this  hill, 
the  sandstones  and  conglomerates  of  the  Nullagine  Beds,  make 
their  appearance,  abutting  against  the  greenstone  by  a  fault.  At 
the  junction,  the  sandstones  have  a  dip  of  47  degrees  to  the  west, 
which  at  some  distance  from  the  fault  has  flattened  to  25  degrees. 
The  sandstones  are  covered  by  a  dolerite  (diabasic)  lava,  upon 
which  rests  a  bed  of  limestone  [5419]  about  15  feet  thick.  The 
limestone  is  covered  by  amygdaloidal  diabase.  The  limestone  is 
apparently  unfossiliferous,  and  dips  west  at  20  degrees.  The  bed 
can  be  traced  along  its  strike  52  degrees,  for  a  distance  of  about 
one-and-a-half  miles. 

From  Mount  Elsie  to  Martin's  at  Boodalyerri,  the  country 
after  leaving  the  schists  is  occupied  by  granite  of  the  normal  type. 
From  Martin's  to  the  Oakover,  the  bridle  track  is  carried  over 
granitic  rocks  for  about  14  or  15  miles.  The  whole  country  is 
traversed  by  several  very  prominent  quartz  reefs,  which  are 
approximately  parallel  to  one  another.  Several  of  these  have  been 
prospected  with  fair  results.  Considering  the  number  of  prominent 
reefs  outcropping  in  the  vicinity,  and  the  rich  chutes  known  to 
occur  in  the  few  that  have  been  prospected,  there  is  every  encourage- 
ment for  the  prosecution  of  further  prospecting. 

Leaving  what  is  known  as  the  E-eward  Claim,  a  traverse  was  made 
down  Boodalyerri  Creek,  as  far  as  its  junction  with  the  Oakover. 

Leaving  the  granite  country  about  120  chains  below  the  head 
of  the  creek,  down  which  the  bridle  track  follows,  a  great  series  of 
what  appear  to  be  almost  horizontally  bedded  fine-grained  volcanic 
rocks  make  their  appearance,  and  occupy  the  surface  down  to  a  point 
about  four  miles  due  west  of  Carawine  Pool  on  the  Oakover  River 

Near  the  head  of  the  creek  a  thin  bed  of  limestone,  four  to  five 
feet  thick,  is  interbedded  with  the  volcanic  rocks.  The  limestone, 
which  dips  at  a  low  angle  to  the  south  50  degrees  west,  rests  upon 
amygdaloidal  diabase  (?),  and  is  covered  by  a  dense  fine-grained 
greenstone. 

Boodalyerri  Creek  from  this  point  flows  over  a  succession  of 
amygdaloidal  lava  beds,  to  a  point  on  the  creek  about  five  miles 
above  its  junction  with  the  Oakover.  Emerging  from  the  con- 
stricted portions  of  the  valley,  the  outcrop  of  the  volcanic  series  can 
be  followed  for  some  miles  to  the  north,  and  is  in  all  probability 
continuous  with  that  which  forms  the  Ripon  Hills,  to  the  west  of 
G-regory's  68th  camp  on  the  De  Grey  (Nullagine).  In  the  year 
1898,  there  being  no  ofiicer  of  the  G-eological  Survey  staff  available, 
Professor  (then  Mr.)  R.  Neil  Smith,  was  specially  employed,  and 
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during  his  work  in  this  district,  inquiring  into  the  possible  occur- 
rence of  artesian  water  between  the  Pilbara  G-oldfields  and  the 
Grreat  Desert,  gave  some  further  particulars  as  to  these  trappean 
rocks.    In  his  report  this  observer  states  : — 

Some  four  miles  east  of  the  Oakover  Eiver,  and  running-  approximately- 
parallel  with  it,  a  prominent  range  rises  abruptly  from  the  surrounding 
alluvial  plains.  This  consists,  where  inspected,  of  an  amygdaloidal 
melaphyre,  the  exact  nature  of  which  it  was  impossible  to  determine,  owing 
to  the  decomposition  of  the  exposed  rock.  This  range  is  from  200  feet  to 
400  feet  above  the  bed  of  the  river,  and  extends  for  a  distance  of 
many  miles,  skirting  the  greater  portion  of  the  eastern  boundary  of 
Warrawagine.  * 

The  position  of  this  volcanic  rock  is  shown  upon  the  geological 
sketch  map  which  accompanies  Professor  Neil  Smith's  report. 
My  own  personal  acquaintance  with  the  country  to  the  west  of  the 
Oakover,  leaves  but  little  doubt  but  that  this  is  merely  the  eastern 
extension  of  the  volcanic  rocks  traversed  by  Boodalyerri  Creek. 

At  Carawine  Pool,  on  the  western  bank  of  the  Oakover  River, 
an  excellent  section  is  seen  of  the  limestone  [5420]  of  the  Nullagine 
Series.  A  section  of  this  is  shown  in  Fig.  8.  The  limestone  [5420] 
is  of  the  same  lithological  character  as  that  exposed  in  Boodalyerri 
Creek,  and  also  in  the  country  to  the  west  of  Mount  Elsie,  referred 
to  on  a  previous  page.  The  thickness  of  the  limestone  in  the 
Carawine  Pool  section  is,  as  measured,  not  less  than  300  feet.  The 
base  of  the  limestone  is  exposed  on  the  eastern  side  of  the  Pool, 
on  a  small  washaway,  and  seen  to  rest  upon  the  beds  of  the  volcanic 
series.  The  limestone  contains  bands  of  chert  [6421]  ^^^nd  jasper. 
The  limestone  is  capped  by  about  from  20  to  30  feet  of  siliceous 
breccia,  which  rests  upon  an  uneven  floor  of  limestone.  The  breccia 
is  crowded  with  angular  fragments  of  quartz  and  chert.  This  bed 
possibly  forms  the  north-western  extension  of  a  mass  of  siliceous 
breccia,  300  feet  in  thickness,  which  outcrops  at  about  two  miles 
distant  on  the  bank  of  the  Oakover  River. 

Fig.  8. 


 SECTION    AT  CARAWINE   POOL    ON  THE  OAKOVER  RIVERA  

*  The  probability  of  obtaining  Artesian  Water  between  the  Pilbara  Goldfields  and  the 
Great  Desert.  R.  Neil  Smith,  Geological  Survey  Bulletin  No.  2,  Perth :  By 
Authority,  1898,  p.  25. 
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The  limestone  forming  the  Nullagine  series,  as  exposed  at 
Carawine,  evidently  covers  a  fairly  wide  extent  of  country,  for 
Prof.  Neil  Smith,  in  his  report  previously  quoted,  also  notes  its 
occurrence  at  Tooncoonarlagee,  at  a  point  about  14  miles  to  the 
southward.  This  observer  states  that  springs  of  water,  highly 
charged  with  carbonate  of  lime,  issue  from  the  base  of  the  limestone 
cliffs  and  flow  into  the  Oakover  at  a  rate  of  many  thousands  of 
gallons  per  day. 

Fig.  9. 
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SECTION  ON  THE  EASTERN  BANK  OF  THE  OAKOVER  RIVER  AT  CARAWINE  POOL  . 

On  the  eastern  bank  of  the  Oakover,  at  Carawine  Pool,  the 
section  depicted  in  Fig.  9  is  exposed. 

The  summit  of  the  hill  is  formed  of  a  small  tableland  of 
chalcedony  [5423]  and  a  white  limestone  [5422].  the  whole  form- 
ing a  thickness  of  about  20  feet.  These  rocks  (the  Oakover  Beds) 
rest  with  a  violent  unconformability  upon  a  dull  greyish  brown 
limestone  and  i.'alcareous  shale.  The  older  limestones  were  folded 
and  faulted,  prior  to  the  formation  of  the  chalcedony  capping.  No 
fossils  were  detected  in  the  limestones  of  either  series.  The  base  of 
the  lower  limestone  series  is  not  seen  anywhere  in  this  section. 

The  upper  limestone  series  (Oakover  Beds)  evidently  covered  a 
wide  extent  of  country,  for  outlying  mesas  of  it  are  found  extend- 
ing for  five  or  six  miles  up  Boodalyerri  Creek,  resting  upon  the 
volcanic  beds,  whilst  several  outliers  can  be  seen  in  the  country  to 
the  northwards.  These  isolated  mesas  form  impressive  evidence  of 
the  amount  of  denudation  which  has  gone  on  since  the  formation 
was  laid  down.  Describing  this  formation.  Prof.  Neil  Smith,  in  his 
report  previously  alluded  to,  states  : — 

Five  miles  south  of  the  homestead  (Warrawagine  Station)  a  low, 
irregular  series  of  limestone  hills  make  their  appearance.  These  hills  are 
all  of  small  extent,  and  are  dotted  in  all  directions  over  the  strip  of  country 
between  the  Nullagine  and  Oakover  Rivers.  The  summit  of  nearly  every 
hill  is,  to  the  eye,  perfectly  horizontal,  due  to  horizontal  beds  of  limestone^ 
from  denudation.  The  flats  between  these  hills  consist  of  limestone,  with 
here  and  there  small  stretches  of  bow-shaped  ironstone  pebbles.  This  belt 
of  limestone  country  is  bounded  on  the  east  by  the  Oakover  River,  crossing 
it  only  for  a  very  limited  area  10  miles  south  of  Braeside  Station. 

It  is  quite  clear  from  Prof.  Neil  Smith's  descriptions  and  his 
geological  map  that  he  did  not  recognise  the  violent  unconforma- 
bility between  the  Oakover  and  the  Nullagine  Beds. 
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Returning  from  Carawine  to  Mount  Elsie,  a  traverse  was  made 
from  that  centre  to  Mosquito  Creek.  Two  miles  from  Elsie  the 
bedded  volcanic  rocks  make  their  appearance  and  occupy  the 
country  for  about  10  miles,  at  which  point  schistose  rocks  of  the 
usual  type  emerge  from  beneath  them  and  occupy  the  country  as 
far  as  the  Mosquito  Diggings. 

The  schists  in  the  vicinity  of  Mosquito  are  associated  with  a 
series  of  grits,  shales,  and  fine  conglomerates,  froiu  which,  however, 
they  could  not,  in  the  few  hasty  traverses  I  made,  be  satisfactorily 
separated,  as  no  obvious  and  well-marked  stratigraphical  break 
could  be  detected.  These  beds  have  been  invaded  by  granitic  rocks 
[5425].  The  schists  and  allied  rocks  continue  without  interruption 
as  far  as  Nullagine,  where  they  again  pass  beneath  the  strata  form- 
ing the  Nullagine  Series. 

The  road  from  Nullagine  to  Marble  Bar,  as  far  as  Dewhurst's 
Well,*  traverses  the  eastern  slopes  of  the  escarpment  of  the  sedi- 
mentary rocks  of  the  Nullagine  Series.  The  well,  so  far  as  may  be 
judged  by  the  debris  round  the  mouth,  has  been  sunk  in  sandy 
shale,  or  at  any  rate  in  fine-grained  sandstone.  Some  little  distance 
to  the  north  of  Dewhurst's  Well,  the  road  surmounts  a  bed  or 
"  sill "  of  porphyritic  lava,  not  unlike  that  occurring  at  Bamboo 
Creek.  This  bed  occupies  the  country  as  far  as  Trigonometrical 
Survey  Station  0-21,  when  the  road  descends  to  the  sedimentary 
beds  beneath.  At  Hale's  Grave  Well  to  Carbana  Well  the  road 
follows  the  beds  of  the  Nullagine  Series,  which  gives  place  to  granite 
of  the  normal  type  ;  this  occupies  the  country  as  far  as  Corunna 
Downs  Station,  and  to  a  point  about  six  miles  northwards,  when 
schistose  rocks  prevail. 


Lands  Department  Lithograph,  16  G. 
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PART  II. 


Economic  Geology. 


Section  I. 


General. 

The  Pilbara  Goldfield  contains  several  gold  and  tin-bearing 
areas,  scattered  over  different  portions  of  the  district.  E('onomi- 
cally,  the  auriferous  deposits  have  proved,  up  to  the  present,  to  be 
the  most  important. 

The  geographical  position  of  the  various  mining  centres,  so  far 
examined,  suggests  a  zonal  development  of  the  auriferous  deposits. 
So  far  as  observations  have  yet  been  carried,  it  appears  that  the 
auriferous  deposits  of  the  district  may  be  divided  into  four  main 
and  distinct  groups,  viz.: — (a.)  Lalla  Rookh ;  (h.)  Taiga  Taiga, 
Bamboo ;  (c.)  Marble  Bar,  Yandicoogina,  Mount  Elsie,  and  (d.) 
Mosquito,  Middle  Creek,  Nullagine. 

The  length  of  the  Lalla  Eookh  belt  has  not  yet  been  defined, 
but  it  does  not  appear  to  be  less  than  30  or  40  miles  ;  the  Taiga 
Taiga — Bamboo  belt,  which  probably  includes  the  North  Pole 
diggings,  is  50  miles  in  length;  the  Marble  Bar — Yandicoogina  belt, 
of  which  Mount  Elsie  is  probably  the  continuation,  has  a  proved 
extent  of  about  60  miles  ;  whilst  the  Nullagine — Mosquito  zone  is 
known  to  extend  for  a  distance  of  at  least  40  miles.  There  are 
strong  geological  grounds  for  the  belief  that  this  latter  belt  con- 
tinues much  further  to  the  east,  and  may  possibly  cross  the  upper 
reaches  of  the  Oakover  River. 

The  general  direction  of  these  belts  almost  everywhere  coin- 
cides with  the  strike  of  the  greenstone  schists,  which,  with  two 
•exceptions,  invariably  form  the  matrices  of  the  auriferous  reefs. 
The  prevailing  direction  of  the  auriferous  deposits,  when  viewed 
broadly,  is  east  and  west  (sometimes  changing  to  north-east  and 
:south-west),  and  north-west  and  south-east. 

The  width  of  the  belt  naturally  varies,  and  in  the  three  most 
northerly  zones  the  exact  width  cannot  be  defined,  owing  to  the 
fact  that  one  of  the  boundaries  is  invariably  marked  by  a  powerful 
fault,  which  throws  down  the  beds  of  the  NuUagine  Series  against 
the  schists  and  their  allies. 

The  prevailing  dip  of  the  auriferous  belts  coincides  with  that 
of  the  enclosing  schists,  which  is  generally  to  the  southward. 

Quartz  reefs  occur  in  great  abundance  all  through  the  schistose 
rocks,  as  well  as  to  a  more  limited  extent  in  the  areas  occupied 
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by  the  granite  rocks.  The  quartz  reefs  are  of  two  distinct 
types,  viz. :  white  quartz  reefs,  and  laminated  quartz  and  jasper 
veins,  approaching  very  closely  the  hematite-bearing  quartzites  (?) 
which  invariably  form  a  conspicuous  feature  in  most  of  the  gold- 
fields  of  the  State  which  have  yet  been  examined.  It  is  quite 
possible  that  the  laminated  quartz  reefs  are  either  merely 
silicified  schists  or  reefs  of  an  earlier  formation  which  have 
undergone  the  same  compression  and  shearing  which  induced  the 
foliation  of  the  schists.  If  the  latter,  then  it  is  quite  clear 
that  what  may  be  called  the  massive  reefs  are  of  later  formation 
than  the  laminated  reefs.  In  many  cases  the  laminated  quartz 
reefs  are  traversed  by  quartz  veins  of  a  later  date.  Some  of 
the  laminated  quartz  veins  (quartzites)  range  from  almost  pure 
quartz,  through  banded  jaspers,  with  crystals  of  magnetite,  to  bands 
appearing  to  the  eye  to  be  virtually  pure  hematite.  Some  of  these 
— notably  those  in  the  Lalla  Rookh  zone — could  be  readily  concen- 
trated to  high-grade  ores.  At  present  these  deposits  are  beyond 
the  reach  of  commercial  enterprise,  but  under  more  favourable 
conditions  there  is  little  doubt  but  that  some  of  them  might 
be  turned  to  profitable  account  as  sources  of  iron  ore.  The 
quartz  reefs  of  what  may  be  called  the  massive  type  occur 
plentifully  in  both  the  schist  and  the  granite  areas,  though  it  is 
only  in  the  former  that  the  laminated  and  iron-bearing  quartz  veins 
have  been  found,  conforming  in  this  respect  to  their  mode  of 
occurrence  in  the  Southern  Goldfields.  The  reefs  invariably  occur 
along  the  planes  of  foliation  (?  bedding)  of  the  schists,  or  at  any 
rate  cut  them  at  a  very  low  angle.  In  some  cases  the  reefs  present 
characteristics  which  seem  to  indicate  that  they  have  been  torn 
apart  by  movement  along  shear  planes. 

The  auriferous  reefs  cannot  be  said  to  be  long,  and  are  as  a 
rule  small,  though  they  occasionally  swell  out  into  large  lenticular 
masses.  Some  of  the  reefs  have  been  traced  along  the  outcrop  for 
over  2,000  feet,  and  have  swelled  out  to  masses  measuring  about  15 
feet  across. 

The  value  of  any  reef  being  in  a  large  measure  influenced 
by  its  richness  and  its  quantity — by  which  latter  is  meant  the 
thickness,  length,  and  breadth  of  the  shoots  of  gold — wherever 
possible,  observations  were  made  tending  to  throw  light  thereon. 
In  no  case,  however,  had  the  workings  been  carried  sufficiently  deep 
to  enable  any  very  reliable  data  being  obtained  as  to  the  exact  mode 
of  occurrence  of  the  ore  shoots.  In  one  case — the  Zephyr  Lease,  at 
Taiga  Taiga — observations  were  made  which  seemed  to  show  that  the 
rich  ore  shoots  invariably  occurred  in  the  vicinity  of  a  series  of 
vertical  fractures,  traversing  the  reef,  on  a  bearing  of  south  30-40 
west.  So  far  as  may  be  judged  from  the  official  returns  from  the 
various  properties,  it  appears  that  the  shoots  of  gold  are  rich ;  but 
when  the  shoots  got  relatively  poor  operations  ceased,  for,  owing  to 
the  economic  conditions  prevailing,  only  the  richest  ores  could  be 
worked  at  a  profit. 
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The  auriferous  ores  are,  with  one  exception,  all  of  such  a 
character  as  render  them  readily  amenable  to  battery  amalgamation 
and  cyanidation  ;  whilst  the  tin  ores  so  far  examined  seem  to  be  free 
from  those  deleterious  constituents,  which  are  known  to  occur 
associated  with  the  ores  of  the  Greenbushes  Tinfield. 

The  following  table  shows  the  value  of  the  mineral  production 
of  the  different  portions  of  the  Pilbara  Field  visited  and  reported 
on  up  to  the  end  of  the  year  1903  : — 


Gold. 

Tin. 

Mining  Centre. 

Ore 
crushed 

Gold 
therefrom. 

Rate 
per 
ton. 

Ore 
raised. 

Value. 

tons. 

ozs. 

ozs. 

tons. 

Bamboo  Creek  

10,698-25 

20,444-35 

1-91 

Boodalyerri   

106-25 

1,037-05 

9-76 

Elsie  Creek   

428-25 

1,431-72 

3-34 

Lalla  Rookh   

6,532-50 

7,602-96 

1-16 

Mosquito  Creek 

3,053-94 

5,305-35 

1-73 

Moolyella   

855-58 

North  Pole   

416-00 

324-40 

•78 

Sandy  and  Middle  Creeks 

3,816-30 

9,025-65 

2-36 

Taiga  Taiga   

891-65 

2,012-28 

2-25 

Yandicoogina  

2,162-75 

5,767-50 

2-66 

Total   

28,105-89 

52,95126 

1*88 

855-58 

While  the  above  table  gives  fairly  reliable  data  as  to  the  pro- 
duction of  the  reefs,  the  amount  of  alluvial  gold  can  only  be 
roughly  approximated.  The  large  nuggets  for  which  the  district  is 
famed  are  distinctly  of  local  origin,  and  are  derived  from 
the  disintegration  of  quartz  veins.  From  the  data  given  in  the 
above  table  it  appears  that  the  average  yield  per  ton  of  ore 
crushed  from  the  district  alluded  to  has  been  1'88  ozs.  per  ton; 
it  is,  however,  unlikely  that  the  high  average  of  the  last  few 
years  will  be  maintained  under  existing  conditions.  There  is, 
however,  a  fair  extent  of  low-grade  ore  deposits  not  yet  developed, 
which,  under  more  suitable  conditions,  might  be  turned  to 
profitable  account. 

The  tin  deposits  so  far  worked  are  all  of  detrital  origin,  and 
have  yielded  considerable  quantities  of  tin  ore.  Lode  tin  is  also 
known  to  occur  at  Moolyella,  but  owing  to  low  percentage 
has  not  yet  been  worked.  There  is  every  encouragement  to  search 
for  richer  deposits  over  the  900  square  miles  which  the  tin-bearing 
granitic  rocks  have  been  proved  to  extend. 

Detailed  descriptions  of  each  mining  centre  visited  are  given 
below,  and  to  facilitate  description  are  accompanied  by  a  series  of 
geological  maps,  in  addition  to  tables  of  statistics,  taken  in  every 
case  from  official  sources. 
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Section  II. 

Description  of  Individual  Mining  Centres. 
A— Lalla  Rookh. 

(With  a  Geological  Sketch  Map  and  Sections.) 

The  Mining  Centre  of  Lalla  Rookh  is  situated  45  miles  west  ot 
Marble  Bar  (the  official  centre  of  the  Pilbara  Goldfield),  about  four 
miles  west  of  the  Trigonometrical  Survey  Station  B  27,  on  the 
Shaw  River  ;  its  position  is  shown  on  the  locality  plan  which  forms 
the  frontispiece  to  this  report. 

The  field  was  discovered,  according  to  the  Warden's  report,  in 
the  year  1899,  and  since  that  date  has  yielded  7,602-96ozs.  of  gold, 
the  result  of  the  crushing  of  6,532-50  tons  of  quartz  ;  the  average 
yield  per  ton  being  l*16ozs. 

A  geological  sketch  map,  to  which  is  attached  a  generalised 
section  across  the  field,  designed  to  illustrate  its  structural  features, 
accompanies  this  report.  As  by  far  the  larger  portion  of  the  area 
was  practically  a  blank  upon  any  of  the  existing  maps,  opera- 
tions had  to  iDe  commenced  by  preparing  a  plan  of  the  vicinity  of 
the  mines.  In  the  preparation  of  this  I  am  under  obligations  to 
the  local  representatives  of  the  British  Exploration  Company,  who 
courteously  placed  at  my  disposal  the  lease  plans  in  their  posses- 
sion, and  in  other  ways  materially  facilitated  the  work. 

LaJla  Rookh  lies  at  the  foot  of  what  may  be  called  the  Main 
Range,  which  presents  a  steep  face  to  the  coastward,  and  extends 
north-east  and  south-west  for  considerable  distances. 

The  rocks  of  the  field  consist  of  greenstone  schists  and  allied 
rocks,  diabase,  granite,  laminated  ferruginous  jasper,  together  with 
a  series  of  quartzites,  grits,  and  conglomerates,  shown  on  the  accom- 
panying map.  The  alluvial  deposits  form  a  wide  strip  along  the  banks 
of  Lalla  Rookh  Creek,  but  they  novv^here  attain  any  great  thickness. 

The  greenstone  schists,  and  allied  rocks,  occupy  by  far  the 
largest  area  of  country  in  the  more  immediate  vicinity  of  the  mines, 
and  it  is  amongst  these  rocks  that  the  most  important  auriferous 
reefs  yet  opened  up  occur.  The  schists  are  vertical,  or  are  inclined 
at  high  angles,  and  appear  to  have  been  arranged  in  a  series  of 
folds,  the  trend  of  which  has  been  materially  modified  by  the  fault- 
ing which  has  taken  place,  subsequent  to  their  formation.  The 
position  which  these  beds  occupy  has  been  delineated  upon  the 
geological  map  with  such  a  degree  of  accuracy  as  the  scale  of  the 
field  plans  would  admit. 

Without  much  more  detailed  work  than  has  been  possible  to 
carry  out  up  to  the  present  time,  it  is  not  possible  to  deter- 
mine whether  all  the  "  greenstone "  schists  are  of  igneous  origin, 
or  merely  represent  ancient  sedimentary  beds  which  have  been 
subjected  to  regional  metamorphism. 

The  schists,  and  allied  rocks,  have  been  invaded  by  dykes  of 
diabase,  the  positions  of  which  have  been  shown  on  the  map.  Amass 
of  intrusive  granite  occupies  the  western  margin  of  the  field,  and 
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forms  part  of  that  extensive  area  which  occupies  the  greater  portion 
of  the  country  between  Lalla  Rookh  and  the  coast  at  Port  Hedland. 
This  granite  is  clearly  of  older  date  than  that  of  the  quartzites  and 
other  associated  sedimentary  beds ;  in  no  case,  however,  does  the 
granite  rise  to  the  level  of  and  pierce  them. 

The  south-western  portion  of  the  field  is  occupied  by  a  narrow 
strip  of  very  much  contorted  ferruginous  jasper  and  chert,  which, 
rising  with  a  steep  vertical  escarpment  often  over  100  feet  in 
height,  makes  a  very  conspicuous  feature  in  the  landscape,  visible 
for  many  miles. 

Against  these  jaspideous  rocks  abut  a  series  of  quartzites,  grits, 
and  fine  conglomerates.  Owing  to  the  faulting,  etc.,  which  has 
gone  on  in  the  district  it  is  difficult  to  be  sure  of  the  general 
direction  of  the  strike  over  the  limited  area  which  it  was  possible 
to  examine  the  sedimentary  rocks.  The  conglomerates  contain 
pebbles  and  fragments  of  the  cherts  and  jaspers  [5387]-  These  beds 
afford  no  direct  evidence  as  to  their  geological  age,  and  until  much 
more  information  is  available  their  exact  position  in  the  geological 
time  scale  must  be  an  open  question.  The  assumption  is,  however, 
that  they  represent  the  southward  extension  of  the  strata  of  the 
King  LeojDold  Range,  Kimberley,  and  which  are  inferentially 
referred  to  the  Cambrian  System. 

A  considerable  amount  of  faulting  has  gone  on  in  the  district, 
as  may  be  seen  by  an  inspection  of  the  geological  map.  The 
boundary  separating  the  sedimentary  rocks  from  the  jaspers,  etc., 
is  a  line  of  fault.  No  attempt  has  been  made  to  locate  all  the 
faults  and  to  trace  them  over  the  ground ;  hence  only  the  most 
prominent  have  been  shown ;  to  have  done  more  than  this  would 
have  required  much  more  accurate  maps  than  were  at  my  command, 
and  would  have  necessitated  much  longer  time  being  devoted  to 
the  work  than  was  deemed  called  for  at  the  time.  The  faulting 
appears  to  have  had  the  effect  of  shifting  the  outcrop  of  one  of  the 
reefs — the  Bergamina — the  most  pronounced,  though  not  the  most 
important,  on  the  field. 

The  quartz  of  which  the  whole  of  the  reefs  at  Lalla  Rookh  is 
composed  is  generally  of  a  milk  white  colour,  and  contains,  with 
but  one  exception,  very  little  pyrites. 

The  Reefs. 

The  following  is  a  description  of  such  of  the  mines  as  were 
open  to  my  inspection  : — 

Bergamina,  Gr.M.L.  606. — This  lease  is  the  most  northerly  of 
any  yet  worked  at  Lalla  Rookh.  There  are  four  distinct  reefs  on 
the  property,  but  only  upon  two  of  them  has  any  serious  work  been 
done.  There  are  two  shafts  oil  the  property.  The  most  northerly 
shaft  has  been  sunk  upon  a  north-aud-south  reef,  which  traverses 
the  lease  for  about  400  feet  north  from  the  shaft,  and  which 
extends  for  a  considerable  distance  beyond  the  northern  boundary 
of  the  lease,  but  how  much  farther  has  not  been  determined.  The 
reef  underlays  west  at  an  angle  of  about  45  degrees.    The  reef  has 
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been  opened  along  the  outcrop  for  about  20  feet  north  from  the 
shaft  to  a  depth  of  about  eight  feet;  and  about  from  three  to  four 
feet  of  good  solid  quartz  is  exposed.  The  shaft  is  46  feet  deep,  and 
at  the  foot  of  the  south  face  the  thickness  of  the  reef  is  one  foot 
nine  inches.  A  drive  about  37  feet  in  length  has  been  carried 
northwards  from  the  foot  of  the  shaft,  and  the  reef  has  been  worked 
out  to  a  depth  of  from  10  to  12  feet.  The  reef  shows  slickensided 
faces,  pointing  to  a  vertical  movement  subsequent  to  the  formation 
of  the  deposit  itself.  As  seen  in  the  face  of  the  drive,  the  reef 
attains  a  thickness  of  about  three  feet.  This  reef  apparently  peters 
out  on  the  surface  to  the  south  of  the  shaft,  and  may  possibly  be 
cut  off  by  the  north-west  reef  in  the  southerly  shaft.  The  quartz  is 
banded,  containing  a  little  iron  pyrites  and  free  gold.  Samples  of 
my  own  collection  [5381],  assayed  in  the  Survey  Laboratory,  yielded 
a  return  of  2ozs.  2dwt.  llgrs.  of  gold  to  the  ton. 

The  reef  worked  in  number  (2)  shaft  outcrops  for  a  distance  of 
about  150  feet,  when  it  appears  to  be  cut  oif  by  a  fault  trending 
generally  north-east.  Number  (2)  shaft  has  been  carried  down  36 
feet  on  an  underlay  of  45  degrees  to  the  west,  and  the  width  of  the 
stone  exposed  is  five  feet  seven  inches  ;  but  beyond  opening  the  reef 
in  the  shaft  no  further  work  has  been  done.  What  is  believed  to 
be  the  continuation  of  this  reef  makes  its  appearance  at  a  point 
about  300  feet  to  the  north-east  along  the  line  of  the  fault.  This 
extension  of  the  reef  trends  south-easterly  for  about  500  feet,  as 
far  as  the  southern  boundary  of  the  lease,  and  for  a  further 
distance  of  600  or  700  feet,  when  it  disappears  beneath  the 
alluvial  flat  of  Lalla  Kookh  Creek.  The  reef  does  not  re-appear  on 
the  south  side  of  the  creek,  and  it  may  be  that  the  bold  clitt"  which 
marks  its  outcrop  on  the  north  bank  of  the  creek  is  a  line  of  fault 
parallel  to  that  which  traverses  the  central  portion  of  the  Bergamina 
Lease.  Atone  spot  on  its  south-eastern  extension  the  reef  measures 
30  feet  from  wall  to  wall.    No  work,  however,  has  been  done  upon  it. 


Table  showing  the  Yield  of  the  Bergamina  Beef. 


Ore 

Gold 

Rate 

Year. 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1902   

88-00 

53-00 

•60 

1903   

98-00 

48-00 

•49 

Total   

18600 

10100 

•64 

Alma  North,  G.M.L.  602. — There  are  two  reefs  upon  this 
proj^erty.  The  most  westerly  reef  is  situated  a  short  distance  to 
the  east  of  one  of  the  tongues  of  an  intrusive  diabase,  and  has  an 
average  strike  of  N.  40  E.  A  vertical  shaft  18  feet  deep  has 
been  sunk  on  the  reef,  but,  being  inaccessible  at  the  date  of  my 
visit,  no  particulars  are  ascertainable.  There  was  a  little  stone 
at  grass.  The  quartz,  so  far  as  could  be  judged  from  the 
stone  in  the  dump,  contained  small  quantities  of  pyrites.  What 
may  be  called  the  main  reef  in  this  property  enters  the  lease 
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on  the  north-east  angle,  and  continues  to  the  south  with  more 
or  less  regularity  for  a  considerable  distance.  It  has  been  opened 
up  at  several  places,  but  no  serious  work  has  been  done  upon  it. 
An  assay  of  a  characteristic  sample  [6383]  from  the  cap  of  the  reef 
yielded  at  the  hands  of  the  mineralogist  and  assayer  a  return  of  loz. 
"idwt.  6grs.  of  gold  to  the  ton.  The  quartz  contained  a  small  quantity 
of  iron  pyrites  in  addition  to  bands  of  a  siliceous  oxide  of  iron. 

Alma  North  Extended,  G.M.L.  603. — The  main  reef  traverses 
that  half  of  the  lease  which  is  not  covered  with  the  modern  alluvium 
of  Lalla  E-ookh  Creek.  A  shaft  (a)  has  been  sunk  to  a  vertical 
depth  of  14  feet  6  inches,  and  the  section  of  the  reef  is  as  shown  in 
the  section  hereunder,  Fig.  10.  The  thickness  of  the  reef  at  the 
shaft  is  nine  feet,  and  as  it  is  followed  down  it  bifurcates,  one  leg 
being  two  feet  nine  inches,  and  the  other  one  foot  thick,  respectively. 

Fig. 10 


SECTION  ACROSS  THE  ALMA  NORTH  EXTENDED  C  M.L603  LALLA  ROOKH  PtlBARA  G  F 

Beyond  sinking  the  shaft,  no  other  work  appears  to  have  been 
done.  There  is  a  little  stone  lying  at  grass,  which,  on  being  care- 
fully examined,  contains  a  little  iron  oxide  and  pyrites,  together 
with  a  small  proportion  of  green  carbonate  of  copper.  At  a  point 
about  1  feet  south  of  the  shaft  the  reef  widens  out  to  a  measured 
thickness  of  25  feet,  but  it  rapidly  thins  out  as  it  is  followed  south- 
wards. 

Alma,  G.M.L.  592. — The  name  of  this  lease  implies  that  it 
contains  the  continuation  of  what  may  be  called  the  Alma  Main 
Heef,  which  is  so  well  developed  in  the  property  to  the  north,  but 
there  is  no  evidence  to  that  effect,  as  may  be  seen  by  an  inspection 
of  the  geological  map  of  the  district.  The  occurrence  of  an  east-and- 
west  fault  renders  such  a  supposition  improbable,  unless  the  north- 
easterly leg  of  the  reef  may  be  connected  therewith,  Near  the 
north-west  angle  of  the  lease  is  a  quartz  reef  trending  284  degrees, 
outcropping  for  a  distance  of  over  100  feet,  and  which  has  been 
opened  up  in  two  places.  The  measured  underlie  of  the  reef 
is  42  degrees  to  the  south.  Near  the  western  end  of  the  outcrop 
the  reef  bifurcates,  one  branch  trending  to  the  north-east.  The 
quartz,  which  is  of  the  usual  type,  measures  1  foot  6  inches  in  thick- 
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ness.  No  work  has  been  done  upon  the  reef.  The  country  rock  of 
this  reef  is  a  somewhat  calcareous  greenstone  schist. 

The  Reward  Claim,  R.C.  112. — This  lease  is  the  principal 
one  on  the  field,  and  is  traversed  bj  two  fairly  well-defined  quartz 
reefs,  known  respectively  as  the  North  and  South  Reefs,  in  addition 
to  others  of  minor  importance.  The  western  portion  of  the  property 
contains  a  mass  of  intrusive  diabase,  the  continuation  of  which 
occupies  a  large  portion  of  the  surface  of  the  Kitchener  Lease  on 
the  west.  The  greater  portion  of  the  surface  of  the  Reward  Claim  is 
occupied  by  schists  of  the  type  prevailing  in  other  portions  of  the  field. 

The  plan  and  sections  of  the  mine  have  been  reduced  from  the 
drawings  supplied  by  the  owners  of  the  property  ;  these  are  repro- 
duced on  the  scale  of  100  feet  per  inch. 

Main  shaft  No.  1  on  the  south  reef  had  been  carried  down  to  a 
vertical  depth  of  about  150  feet.  In  the  shaft,  as  shown  in  the  section, 
Eig.  11,  the  intrusive  diabase,  which  outcrops  at  about  65  feet  to  the 
north,  entered  the  shaft  at  65  feet  on  the  north,  and  passed  out  of  it 
at  72  feet  on  the  south  side.  The  diabase  occupied  the  whole  shaft 
to  a  depth  of  about  12  feet  below  the  level  of  the  crosscut  put  in  to 
the  south  at  a  depth  of  150  feet  below  the  surface.  The  country 
beneath  the  greenstone  is  schist  of  the  usual  type. 

Fm.  11. 
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The  crosscut  at  150  feet  had  been  carried  south  for  a  distance 
of  35  feet  at  the  date  the  property  was  visited,  with  the  object  of 
intersecting  the  main  south  reef.  The  crosscut  was  carried  throui^h 
greenstone.  The  position  of  the  main  shaft  is  very  near  what  may 
be  called  the  feather-edge  of  the  reef,  i.e.,  near  the  eastern  end  of 
the  quartz  lens,  and  although  there  appears  to  be  no  sign  of  it  out- 
cropping, it  is  possible  that  the  trend  of  the  feather-edge  under- 
ground may  be  to  the  east;  in  which  case  the  crosscut  would  be 
expected  to  intersect  it,  if  continued. 

The  question  of  the  extension  of  the  south  reef  underground  at 
this  point  in  a  large  measure  depends  upon  the  relation  which  the 
intrusive  diabase  bears  to  the  fracture  system  which  resulted  in  the 
formation  of  the  fissures  occupied  by  the  quartz  reefs.  So  far  as 
the  evidence  of  the  field  mapping  is  concerned,  it  appears  that  the 
south  reef,  as  seen  in  the  Kitchener  Gr.M.L.  569,  does  not  traverse 
the  diabase.  This,  however,  may  be  due  to  differences  in  the 
nature  and  texture  of  the  two  rocks  ;  the  diabase,  being  much  more 
compact  and  tough,  might  not  readily  admit  of  the  formation  of 
fractures  of  any  extent  of  width  to  the  westward,  as  may  be  seen 
by  an  inspection  of  the  geological  map  of  the  field. 

One  hundred  and  five  feet  to  the  south  of  the  main  shaft  on 
the  south  reef  is  a  main  open-cut,  and  from  which  an  irregular 
quartz  reef  has  been  worked  for  a  distance  of  about  100  feet  along 
the  strike  and  to  a  depth  of  about  20  feet  below  the  surface.  It  is 
the  reef  occurring  in  the  open-cut  which  the  southern  crosscut  from 
No.  3  shaft  on  the  south  reef  is  designed  to  intersect. 

The  workings  on  the  north  reef  are  fully  shown  on  the  plan 
and  sections  of  the  mine.  Some  good  pyritous  stone,  said  to 
assay  up  to  30oz.  of  gold  to  the  ton,  has  been  obtained  from  the 
reef,  but  at  the  date  of  my  visit  developments  had  not  been  carried 
sufficiently  far  to  show  its  exact  extent.  A  good  deal  of  work  has 
been  done  upon  this  reef,  which  has  been  opened  up  in  three  shafts, 
Nos.  1,  2,  and  3,  but  it  is  only  in  the  vicinity  of  shafts  1  and  2  that 
any  ore  has  been  stoped  out.  In  No.  3  shaft  the  north  reef  cut  out 
at  18  feet  from  the  surface  by  a  fault  heading  to  the  eastward. 
From  the  foot  of  the  shuft,  which  is  30  feet  deep,  a  crosscut  has 
been  put  in  to  the  south  for  a  distance  of  20  feet  through  schist  of 
the  prevailing  type,  and  a  winze  has  been  sunk  for  a  short  distance 
upon  a  crushed  or  sheared  zone,  carrying  a  little  quartz  but  no 
defined  reef.  It  may  be  that  this  zone  represents  the  continuation 
of  the  fault  passed  through  in  the  shaft. 

Table  showing  the  yield  of  the  Lalla  Bookh  Reward  Beefs. 


Year. 

Ore 
crushed. 

Gold 
therefrom 

Bate 
per  ton. 

1-ons. 

ozs. 

ozs. 

1900  

700-00 

2,394-85 

3-42 

1901  

147-55 

520-31 

3-52 

1902  

3,649-00 

3,116-35 

•85 

1903   

1,781-00 

1,383  05 

•77 

Total   

G,27755 

7,414*56 

118 
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LucKNOw,  G-.M.L.  570. — The  Lucknow  Lease  adjoins  the 
Reward  Claim  on  the  east,  and  the  North  Reef,  worked  in  the 
adjoining  property,  traverses  the  western  portion  of  the  lease. 

The  main  shaft,  near  the  western  boundary  of  the  lease,  was, 
at  the  date  of  my  visit,  inaccessible ;  hence  no  particulars  as  to  the 
nature,  thickness,  and  behaviour  of  the  reef  could  be  obtained. 

To  the  east  of  the  main  shaft  is  a  hole  down  about  eight  feet, 
showing  two  quartz  veins,  six  and  eight  inches  thick  respectively, 
separated  by  about  12  inches  of  schist.  The  veins,  which  have  an 
average  strike  of  about  256  degrees,  are  too  far  to  the  south  to  be 
the  continuation  of  the  North  Reef. 

Further  efforts  have  been  made  to  pick  up  the  North  Reef.  At 
a  point  about  1,000  feet  east  of  the  north-eastern  angle  of  G.M.L. 
570  is  a  quartz  reef,  about  two  feet  thick,  which  has  been  opened  up 
to  a  depth  of  about  nine  feet,  but  beyond  this  no  further  work  has 
been  done  on  it.   This  reef  is  merely  a  lenticular  vein  in  the  schists. 

About  60  feet  to  the  east  is  another  hole  put  down  upon  what 
appears  to  be  the  same  line  of  reef  to  a  depth  of  about  five  feet. 
This  excavation  exposes  two  quartz  reefs,  each  about  15  inches  thick, 
and  separated  by  about  a  foot  of  schist  with  thin  quartz  stringers. 
The  quartz  contains  a  little  oxide  of  iron,  but  does  not  prospect  well. 

The  following  synoptical  table  shows  the  output  of  the  Lalla 
Rookh  centre,  so  far  as  is  disclosed  by  the  official  statistics.  From 
these  figures  and  the  descriptions  above  given,  it  will  be  noted  that 
the  gold  production  of  Lalla  Rookh  is  virtually  that  of  one  mine : — 

Synoptical  Table  showing  the  yield  of  the  Lalla  Rookh 
Reefs. 


Name  of  Eeef,  etc. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  tou. 

tons. 

ozs. 

ozs. 

Bergamina,  G-.M.L.  606  ... 

186-00 

101-00 

•54 

Kitchener,  G.M.L.  569  ... 

38-50 

37-10 

•96 

Lalla  Rookh,  E.G.  112  ... 

6,277-55 

7,414-56 

1-18 

Sundry  Claims   

30-45 

50-30 

165 

Total   

6,53250 

7,60296 

116 

B.-North  Pole. 

(See  Locality  Plan.) 
Leaving  the  camp  at  the  crossing  of  the  Shaw  River,  about 
four  miles  from  Lalla  Rookh,  a  traverse  was  made  as  far  as  the 
now  abandoned  workings  at  North  Pole.  For  some  miles  the 
country  on  either  bank  of  the  river  is  occupied  with  quartzites  and 
conglomerates,  which  occur  in  such  great  force  to  the  south  of 
Lalla  Rookh.  Excellent  sections  in  the  cliffs,  on  the  river  bank 
demonstrate  the  folded  and  faulted  nature  of  the  sedimentary 
rocks  ;  these  occupy  the  country  almost  as  far  as  the  site  of  the  Old 
Battery  at  North  Pole.  A  sectiou  in  the  vicinity  shows  the  quartzite 
beds  faulted  against  the  schists  and  allied  rocks  which  occupy  the 
country  in  the  vicinity. 
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The  old  workings  are  situated  in  some  exceptionally  rugged 
country,  through  which  creeks  run  in  deep,  narrow  gorges.  The 
workings  are  situated  on  the  flanks  and  summits  of  the  ridges.  The 
country  rock  of  the  field  appears  to  be  greenstone  and  its  trans- 
muted varieties. 

A  very  conspicuous  reef  upon  which  a  little  work  had  been 
done  runs  up  at  the  back  of  a  razor-backed  ridge,  on  a  bearing  of 
71  degrees.  The  quartz  is  white  in  colour,  and  cubical  cellular 
cavities  point  to  the  presence  of  pyrites  in  the  stone.  The  reef  is 
not  very  thick.  On  the  summit  (^f  the  hill  is  a  peg  marked  453, 
which  probably  marks  the  corner  of  the  old  North  Democrat  Lease. 
The  reef  forming  the  crown  of  the  hill  bears  58  degrees.  About 
250  feet  to  the  west  of  this  is  another  parallel  and  equally  j^er- 
sistent  reef.  From  this  point  we  travelled  generally  eastward, 
passing  numerous  abandoned  and  inaccessible  workings,  and 
followed  down  a  gully,  which,  on  emerging  from  the  range,  con- 
tinued its  course  to  the  Shaw  River  over  granite  country.  The  sec- 
tion exposed  shows  that  the  greenstone  belt  is  about  three  miles  wide. 

Writing  on  the  5th  of  September,  1898,  Mr.  Inspector 
Gladstone  stated : — 

"  At  present  only  one  lease  is  being  worked,  the  '  Democrat,'  18  acres, 
the  property  of  Messrs.  Breen  and  party.  The  lease  consists  of  part  of  a 
range  of  high  hills,  intersected  with  reefs  and  leaders,  all  carrying  gold  in 
greater  or  less  quantity.  About  half  way  up  the  ascent  a  tunnel  has  been 
driven  east  250  feet.  An  underlay  shaft  sunk  altogether  180  feet  (inclination 
about  1  in  4)  meets  the  tunnel  at  150  feet,  and  follows  the  course  of  the  reef, 
which  consists  of  heavily  mineralised  quartz,  intersected  with  bands  of  felsite. 
The  total  thickness  is  about  seven  feet,  and  should  give  about  an  average  of 
four  feet  six  inches  of  clear  stone.  A  drive  has  been  put  in  20  feet  in  a 
northerly  direction  from  the  tunnel,  and  at  the  bottom  of  the  underlay 
shaft  another  drive  south,  also  about  20  feet.  On  the  crest  of  the 
range  is  a  reef  varying  in  thickness  from  one  to  10  feet,  and  run- 
ning east  and  west,  on  which  a  shaft  has  been  sunk  vertically  90  feet, 
and  30  feet  further  east  an  underlay.  The  visible  gold  is  apparently 
confined  to  about  two  chains  in  length  of  the  reef,  and  no  work  has 
been  done  beyond  breaking  with  the  hammer,  but  the  outcrop  extends 
for  a  considerable  distance,  and  other  shoots  may  probably  be  found.  Just 
after  leaving  on  my  return  journey  I  was  told  that  McKenziehad  discovered 
payable  gold  in  an  outcrop  on  the  direct  line  of  this  reef,  and  distant  about 
two  miles  west  of  the  first  discovery." 

It  appears  that  in  1898  a  Tremaine  Mill  was  erected  on  the 
banks  of  the  Shaw  River,  near  the  mouth  of  the  gully,  draining  the 
flanks  of  the  hills  upon  which  the  principal  workings  were  situated. 
The  otficial  returns  shown  in  the  following  table  demonstrate  that 
very  little  stone  could  have  been  raised  and  crushed. 


Synoptical  Table,  showing  the  yield  of  the  North  Pole  Reefs. 


Name  of  Keef ,  etc. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

North     Pole  Democrat, 

G.M.L.  453 
Try  Again,  G.MX.  575  ... 

Total   

tons. 
392-00 

2400 

ozs. 
26800 

56-40 

ozs. 
•65 

2-35 

41600 

324  40 

78 
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C— Taiga  Taiga. 

(With  a  Sketch  Plan  showing  the  Auriferous  Reefs  of  Taiga  Taiga.) 

The  mining  centre  of  Taiga  Taiga  lies  about  15  miles  north  of 
the  township  of  Marble  Bar,  and  three  miles  distant  from  the 
Taiga  Taiga  River,  the  position  of  which  is  shown  upon  the  40-chain 
Lithograph  L70,  issued  bv  the  Department  of  Mines.  It  may  be 
noted  in  passing,  that  although  this  map  shows  a  branch  telegraph 
line  and  the  position  of  an  hotel  at  the  township  of  Taiga  Taiga, 
neither  of  these  exist  at  the  present  time.  An  important  feature  of 
the  place,  the  Government  Well,  from  which  travellers  derive  their 
water  supply,  is  not  located  upon  the  plan.  It  is  desirable  that  these 
watering  places,  the  location  of  which  is  of  the  utmost  importance 
to  travellers  and  prospectors,  should  be  shown  uj^on  all  the 
published  plans  issued  by  the  Grovernment. 

Writing  in  the  year  1894,  the  Acting  Inspector  of  Mines,  Mr. 
S.  J.  Becher,  informs  the  Minister  for  Mines  that : — 

"  Attention  was  first  paid  to  it  (Taiga  Taiga)  by  dryblowers,  and  in  timos 
past  a  considerable  amount  of  gold  lias  been  won  from  the  gullies.  During 
the  past  year  a  very  rich  creek  bed  has  been  worked  adjoining  the  celebrated 
*McPhee's  Reward,'  and  some  ^2,000  worth  of  gold  has  been  found  in  the 
wash,  occurring  in  the  form  of  slugs  weighing  from  an  ounce  up  to  10  or 
12lbs.,  the  larger  ones  carrying,  in  some  eases,  over  lOOozs.  of  gold ;  these 
slugs  being  the  debris,  in  all  probability,  of  past  ages  from  the  '  Reward ' 
line  of  reef,  in  which  rich  chutes  are  being  worked  at  the  mines."  ^  .  .  .  . 

The  Warden,  in  his  Annual  Report  for  1896,  states  that  Tcdga 
Taiga  yielded  about  2,000ozs.  of  alluvial  gold.  There  does  not 
appear  to  have  been  any  separate  record  kept  of  the  yield  of  the 
alluvial  gold  from  this  centre,  a  circumstance  which  is  very  much 
to  be  regretted. 

Taiga  Taiga  consists  of  a  series  of  almost  vertical  schistose 
rocks,  the  general  strike  of  which  is  north-east  and  south-west. 
These  schists  are  covered  with  volcanic'  rocks  on  both  the  north  and 
south  of  the  workings.  The  exact  relation  of  these  volcanic  rocks 
to  the  scJiists  has  not  been  satisfactorily  worked  out  owing  to  the 
time  at  my  disposal  and  the  lack  of  adequate  topographical  maps. 
About  two  miles  to  the  east  of  Taiga  Taiga,  the  staple  formation 
gives  place  to  granite,  which  occupies  the  country  as  far  as  Duffer's 
Creek  Well.  Sections  in  this  neighbourhood  show  that  the  granite 
is  intrusive. 

Some  of  the  reefs  of  Tals:a  Taiga  contain  bands  of  a  greenish- 
coloured  quartz  [5389].  This  green  quartz  was  tested  in  the  Survey 
Laboratory,  and  five  possible  colouring  matters  were  looked  for, 
viz.,  the  oxides  of  copper,  ferrous  iron,  chromium,  nickel,  and 
vanadium.  Copper  and  vanadium  were  found  to  be  entirely  absent ; 
whilst  strong  traces  of  ferrous  iron  and  chromium  occurred,  in 
addition  to  minute  traces  of  nickel.  From  these  determinations  it 
is  inferred  that  the  green  colouring  is  due  to  minute  disseminated 
scales  of  either  chrome  chlorite  (Penninite),  or  chrome  mica 
(Fuchsite). 

*  Eeport  of  the  Department  of  Mines  for  the  year  1895,  Appendix  5.    Perth  :  By 
Authority,  189(J,  p.  29. 
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The  Reefs. 

The  following  is  a  description  of  such  of  the  mines  as  were 
open  to  inspection  at  the  date  of  my  visit : — 

Zephyr  Lease  (formerly  known  as  The  Reward  Claim,  R.  C. 
55),  6 J  acres. 

No  large  scale  plan  of  the  property  exists,  hence  detailed  and 
intelligible  description  of  the  various  workings  on  the  lease  is  well 
nigh  impossible.    The  Zephyr  Reef  appears  to  be  along  a  line  of  fault. 

A  well-defined  quartz  reef,  underlying  at  40  degrees  to  north  45 
west,  traverses  the  whole  length  of  the  lease,  close  to  its  south-eastern 
boundary.  This  reef  has  been  extensively  worked  in  previous  years 
by  the  original  owners  of  the  property.  The  reef  occurs  in  scliist 
country  just  near  the  junction  of  a  belt  of  bedded  greenstone  which 
may  represent  a  lava  flow.  The  workings  on  the  reef  are  all 
situated  on  the  north-western  fall  of  a  comparatively  narrow  ridge, 

with  a  north-easterly  trend,  upon 
the  flanks  of  which  most  of  the 
principal  auriferous  reefs  of  Taiga 
Taiga  occur.  About  half  way  up 
the  hillside  a  drive  has  been  put  in 
along  the  reef  on  a  bearing  of  north 
80  east  for  a  distance  of  126  feet. 
^  At  30  feet  from  the  mouth,  the 
I  reef  has  been  followed  down  on  the 
~  underlie  for  about  100  feet.  As  seen 
underground  there  is  about  an 
3  average  thickness  of  one  foot  of 
^  quartz  between  the  walls.  The  reef 
^  is  traversed  by  a  series  of  vertical 
«  fractures  trending  generally  south 
S  30-40  west.  From  what  was  shown 
I  to  me  underground,  it  is  apparently 
cA  along  these  cracks,  or  in  the  vicinity 
I  thereof,  that  the  rich  patches  of  gold, 
n5  for  which  the  reef  is  noted,  occur. 
S  What  was  originally  known  as  No.  1 
I  underlay  shaft  was  put  down  on  a 
%  very  rich  shoot  of  stone,  approxi- 
i  mately  parallel  to  the  general  trend 
I  of  the  fractures  above  alluded  to, 
s  and  some  hundreds  of  ounces  of  gold 
g  are  reported  to  have  been  dollied 
5  therefrom  up  to  the  year  1896.  The 
stone  in  this  underlie  averaged  from 
between  two  feet  six  inches  to  three 
feet  in  thickness.  No.  2  underlay 
shaft  had  been  put  down  for  a  dis- 
tance of  30  feet,  upon  another 
parallel  rich  chute,  contained  in  a 
quartz  reef  about  two  feet  six  inches  in  thickness.  A  vertical  shaft 
had  been  put  down  below  this  second  underlay  shaft  to  cut  the  reef ^ 
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A  vertical  shaft  had  been  put  down  to  a  depth  of  120  feet,  in 
search  of  water,  and  at  115  feet  a  south-eastern  crosscut  is  said  to 
have  intersected  the  reef  at  25  feet  from  the  shaft.  Water  was 
met  with  at  50  feet,  and  while  the  quality  of  the  water  is  said  to  be 
good,  owing  to  its  coming  but  slowly  into  the  shaft,  it  cannot  be 
said  that  the  supply  is  at  present  sufficient  for  regular  crushing. 

When  the  property  was  in  full  working  order  in  1895  a  well- 
equipped  10-head  mill  was  erected.  The  property,  however,  was 
abandoned  in  1897  by  the  McPhee's  Reward  Company,  but  the 
original  prospector,  Mr.  Angus  McPhee,  returned  to  the  scene  of 
his  original  labours,  and  unearthed  a  rich  leader  on  the  ground,  and, 
according  to  his  own  information,  obtained  about  500ozs.  of  gold 
therefrom. 

At  the  date  of  my  visit  the  Zephyr  Lease  was  held  by  Messrs. 
Anderson  and  Cooper,  who  unearthed  a  slug,  weighing  5|lbs.,  and 
estimated  to  contain  a  little  over  30ozs.  of  gold.  These  gentlemen 
had  erected  an  ingenious  crushing  plant,  driven  by  the  wind  as  a 
motive  power.  A  series  of  photographs  were  taken  of  the  con- 
trivance, but,  unfortunately,  owing  to  the  difficulties  of  transit,  etc., 
none  of  the  negatives  used  on  the  trip  proved  suitable  for  repro- 
duction. 

The  following  table  shows  the  yield  of  this  lease,  so  far  as  can 
be  gathered  from  official  statistics  : — 


Table  showing  the  yield  of  the  Zephyr  (Reward)  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1895t   

213 

(  *249-96 

1-17 

666-72 

1896   

144 

41-00 

•28 

357 

957-68 

2*68 

It  appears  that  the  official  returns  from  this  lease  are 
credited  to  Reward  Claim  55,  but  in  subsequent  years  these  are 
returned  under  the  leases  147  and  148,  held  by  the  same  company. 

No.  1  North  Reward,  G-.M.L.  147. — This  nine-acre  lease 
adjoins  the  Zephyr  on  the  north-eastern  boundary,  and  was 
originally  worked  by  the  company  which  held  the  Reward  Claim 
(Zej>hyr).  At  the  date  of  my  visit  the  ground,  in  common  with  all 
the  Gather  properties  on  the  field,  was  abandoned,  and  no  work  had 
evidently  been  carried  on  for  some  years.  The  Zephyr  reef  enters 
the  property  on  its  south-western  boundary,  and  outcrops  for  a 
short  distance.  A  tunnel  15  feet  in  length  had  been  put  in  to  cut 
the  reef,  which  was  estimated  to  be  seventy  feet  from  the  mouth. 
During  the  time  this  lease  was  held,  the  labour  was  for  the  most 


♦Dollied.  fThe  original  prospector  are  said  to  have  dollied  several  hundreds  of 
ounces,  of  which  no  adequate  record  appears  to  have  been  kept. — A.G.M. 
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part  concentrated  on  the  Reward,  hence  not  much  work  had  been 
done.    There  appear  to  have  been  no  crushings  from  this  property. 

Day  Dawn,  G.M.L.  138.— This  property  of  nine  acres  adjoins 
the  McPhee's  Eeward  (Zephyr)  on  the  south-west,  and  operations 
would  appear  to  have  been  confined  to  the  Zephyr  reef  which 
traverses  a  portion  of  the  lease.  A  little  desultory  work  appears  to 
have  been  done  on  the  property,  but  owing  to  its  abandonment  no 
details  are  available.  There  appear  to  be  no  separate  crushings 
recorded  from  this  lease,  unless  such  be  included  in  the  official 
statistics  under  the  heading  of  Sundry  Claims. 

Talga  Reward  Block,  Gr.M.L.  289. — This  is  a  21  acre  deep 
level  or  "  block"  lease,  originally  taken  for  the  purpose  of  working 
the  Zephyr  (Reward)  reef,  on  the  dip.  Practically,  the  whole  of 
the  lease  is  in  diabase  country,  and  it  was  estimated  that  the 
Zephyr  reef  would  be  mtersected,  if  its  dip  remained  uniform,  at  a 
depth  of  about  200  feet  below  the  ground  level.  A  considerable 
amount  of  trenching  had  been  done  upon  a  small  reef,  striking 
north-east  and  underlying  to  the  south-east.  This  vein  is  .<aid  to 
Lave  carried  a  good  deal  of  fine  gold  in  parts.  The  property  has 
been  abandoned  for  many  years. 

G.M.L.  183.  (  ?  Monte  Christo).— This  is  a  12-acre 
abandoned  lease,  originally  taken  up  on  the  main  prominent  quartz 
reef  which  forms  such  a  conspicuous  feature  in  the  landscape  at 
Taiga  Taiga,  as  shown  in  the  generalised  section  across  the  Zephyr 
and  Main  Reef,  Fig.  12.  This  reef,  which  forms  the  summit  of 
the  ridge,  trends  generally  north-east  and  south-west,  and 
underlies  at  an  angle  of  about  40  degrees  to  north  55  west.  The 
reef  is  traversed  by  two  sets  of  rectangular  joints,  bearing 
respectively  north  and  south  and  east  and  west.  The  reef,  as 
measured  in  its  thickest  part  along  the  mural  fall  overlooking  the 
creek  flowing  northwards  into  the  Taiga  Taiga  River,  is  24  feet 
thick.  The  quartz  forming  the  reef  is  very  laminated  [5391],  being 
streaked  with  thin  bands  of  a  very  dark  material,  which  may 
possibly  be  oxide  of  iron,  resulting  from  the  decomposition  of  fine 
pyrites.  Cellular  portions  may  frequently  be  noticed  along  the 
outcrop,  which  lends  colour  to  this  supposition.  An  assay  of  a 
characteristic  sample  of  the  stone  [5391],  selected  without  any 
regard  to  its  representing  an  average  of  the  reef,  yielded,  at  the 
hands  of  Mr.  E.  S.  Simpson,  in  the  Departmental  Laboratory,  a 
return  of  5dwts.  8grs.  of  gold  to  the  ton.  A  little  desultory  work 
has  been  done  along  the  outcrop,  and  a  fair  quantity  of  stone 
taken  out  and  crushed,  but  the  published  official  returns  do  not 
show  any  yield  from  this  locality,  unless  it  is  included  lender 
the  heading'  of  the  yield  from  Sundry  Claims.  So  far  as  could 
be  inferred  from  the  condition  of  the  outcrop  workings,  the 
ore  shoot  would  seem  to  be  confined  to  a  narrow  band  of  stone, 
about  two  feet  thick,  lying  about  five  or  six  feet  below  the 
hanging  wall  of  the  reef.  The  distance  along  which  the  outcrop  of 
the  reef  can  be  followed  is  at  least  25  chains.  At  one  point  down 
the  dip,  however,  the  reef  peters  out  at  90  feet  from  the  outcrop, 
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and  its  place  is  taken  by  schist  of  the  type  prevailing  in  the 
neighbourhood  of  Taiga  Taiga. 

Monte  Christo  South,  G.M.L.  327. — This  nine-acre  lease  is 
situated  in  the  south-eastern  angle  formed  by  leases  138  and  183. 
A  strong,  well-defined  reef,  averaging  about  two  feet  in  thick- 
ness, traverses  the  lease,  on  a  general  bearing  of  about  35  degrees, 
with  a  westerly  underlie  of  30  degrees.  No  work  has  been  done 
upon  the  lease  for  many  years,  nor  do  there  appear  to  have  been 
any  crushings  recorded  from  it. 

G.M.L.  173. — The  main  reef  outcropping  along  the  boundary 
of  lease  183  continues  without  a  break  as  far  as  the  south-west 
angle  of  G.M.L.  173,  at  which  point  it  is  traversed  by  a  fault  trend- 
ing generally  north  and  south,  with  a  down  throw  to  the  east  of 
but  a  few  feet.  "Prom  this  point  the  reef  continues  without  inter- 
ruption through  the  lease,  and  after  sweeping  round  the  face  of  the 
ridge,  enters  the  adjoining  property  on  the  north,  G.M.L.  177. 

G.M.L.  177. — This  property  was  one  of  the  group  originally 
held  by  the  North -West  Goldfields  Company.  A  good  deal  of 
trenching  has  been  done  in  several  places  along  the  outcrop  of  the 
reef,  high  up  on  the  face  of  the  hillside ;  and  a  tunnel,  84  feet  in 
length,  designed  to  intersect  the  main  reef,  is  said  to  have  passed 
through  a  small  barren  quartz  reef  at  40  feet  from  the  mouth. 

At  a  point  (a)  shown  upon  the  sket(;h  plan,  what  appears 
to  be  the  main  reef,  outcropping  in  G.M.L.  173,  has  been 
faulted  to  the  southward.  To  the  north  of  this  reef,  at  a  point  (/8) 
on  the  summit  of  the  ridge,  is  the  outcrop  of  a  strong  and  well- 
defined  banned  quartz  reef,  striking  north  55  east.  The  stone  con- 
tains bands  of  brown  hematite  [5390],  some  attaining  a  thickness  of 
about  an  inch.  The  quartz  contains,  in  addition,  small  quantities 
of  iron  pyrites.  This  reef  has  been  opened  up  along  the  outcrop 
and  a  little  stone  raised.  Samples  from  the  outcrop  assayed  in 
the  oSicial  laboratory  yielded  but  a  trace  of  gold  to  the  ton.  There 
appear  to  have  been  no  crushings  from  this  property. 

A  group  of  four  leases  originally  held  by  the  North- West  Gold- 
fields  Company  lies  about  20  chains  north-west  of  the  lease  177. 

G.M.L.  268. — This  is  an  18-acre  property,  upon  which  practic- 
ally no  woric  of  any  moment  has  been  done. 

Reward  Claim,  R.C.  166. — This  property  comprises  six 
acres,  and  was  originally  held  by  Messrs.  Breen  and  Wilson,  who, 
after  doing  a  certain  amount  of  prospecting  work,  disposed  of  the 
property  to  the  North -West  Goldfield  Company.  The  original 
prospectors  sank  an  underlie  shaft,  and  are  said  to  have  raised 
about  20  tons  of  quartz  from  the  reef.  The  Company  sank  an 
underlie  shaft  to  a  de])th  said  to  have  been  about  100  feet,  and  a 
tunnel  20  feet  in  length  was  put  in  to  intersect  the  reef,  which 
proved  to  be  about  eight  inches  in  thickness,  and  to  have  passed 
into  calcite  and  dolomite  (?),  together  with  small  quantities  of 
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carbonate  of  iron.  The  property  appears  to  have  been  abandoned 
for  some  years,  and  no  work  of  any  consequence  carried  out. 

G.M.L.  170. — This  old  lease  of  12  acres  was  held  by  the  same 
Company  as  that  which  held  the  Reward  Claim,  R.C.  166.  Several 
short  drives  were  put  in  on  the  sides  of  the  hill  facing  west,  where 
the  reef  outcrops,  and  an  underlay  sliaft  of  a  depth  unknown  put 
down  on  the  reef  outcropping  on  the  summit  of  the  hill.  A  water 
sha.t  of  unknown  depth  was  sunk  on  the  flat  below  the  hill 
adjoining  the  site  chosen  for  a  battery,  but  no  particulars  are 
available  in  connection  with  it.  The  country  rock  on  the  lease  is 
very  hard  schist.  A  crushing  of  26  tons,  yielding  38ozs.  of  gold,  or 
at  the  rate  of  l'26ozs.  per  ton,  has  been  officially  recorded  from  this 
property. 

G.M.L.  207. — A  little  desultory  prospecting  work  has  been  done 
upon  this  lease,  but  so  far  nothing  of  any  impoitance  has  resulted 
therefrom. 

Galatea,  G.M.L.  311. — This  property  lies  about  64  chains 
almost  due  east  from  the  Reward  Claim,  R.C.  166,  and  its 
relative  position  may  be  seen  by  an  inspection  of  lithograph  L.  70, 
issued  by  the  Department  of  Mines  in  1903.  Four  shafts  have  been 
sunk  on  the  lease,  in  addition  to  a  certain  amount  of  trenching  in 
different  portions  of  the  property.  The  principal  work  on  the  lease 
was  concentrated  on  the  northern  end  of  the  property.  Shaft  No. 
1  (not  shown  on  the  map)  is  a  large  prospecting  shaft  reported  to 
have  been  sunk  to  a  depth  of  16  feet  on  a  large  irregular  quartz 
reef,  which  has  an  average  strike  of  40  deg.,  and  a  slight  underlie 
to  the  north-west.  The  quartz  lying  at  grass  is  somewhat  laminated, 
with  films  and  bunches  of  serpentine  (a  decomposition  product  of 
the  country  rock).  Free  gold  was  showing  in  some  of  the  stone 
lying  at  grass  at  the  date  of  my  visit.  No.  2  shaft  had  been  sunk 
to  the  north  to  a  depth  of  12  feet,  upon  the  same  line  of  reef,  but 
without  apparently  anything  of  any  moment  being  found.  Shaft 
No.  3,  twelve  feet  deep,  was  sunk  between  two  small  reefs,  with  the 
object  of  intersecting  any  connecting  leaders  which  might  exist,  but, 
being  inaccessible,  nothing  was  to  be  seen  of  the  nature  of  the 
sinking.  No.  4  shaft  was  commenced  south  of  the  main  shaft  on 
the  assumed  trend  of  the  main  reef,  but  no  particulars  are  available. 
There  would  appear  to  have  been  no  crushmgs  from  this  lease, 
unless  such  be  included  under  the  heading  of  sundry  claims  shown 
in  the  official  returns. 

Star  of  the  North,  G.M.L.  124. — An  18-acre  lease  lying 
about  half-a-mile  due  south  of  G.M.L,  183,  taken  up  for  the 
purpose  of  exploiting  on  E.N.E.  trending  reef,  underlying  at  a 
comparatively  low  angle  to  the  S.W.  The  property,  long  since 
abandoned,  was  originally  held  by  the  Consolidated  Gold  Mining 
Company  of  Western  Australia.  So  far  as  may  be  seen  at  the 
present  time,  it  appears  that  the  work  done  upon  the  lease  consisted 
of  a  tunnel  put  in  along  the  strike  of  the  reef,  commencing  at  a 
point  on  the  gully  in  which  it  outcrops.    A  winze  has  been  put 
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down  on  tlie  underlie  north-west  from  the  tunnel,  at  a  point  73 
feet  from  the  brace,  as  shown  in  the  section. 


Fig.  13. 


StCIIONA«OSSTK£  NORTH  STAR  REEF   TALGA  TALGA  PILBARACiF 

A  vertical  shaft  has  been  put  down  56  feet  to  the  reef,  from  a 
point  about  two  chains  north  of  the  outcrop  of  the  reef.  Levels 
have  been  driven  a  few  feet  east  and  west.  The  quartz  is  very  white, 
is  traversed  by  thin  green  veins  of  chlorite  (?),  and  carries  small 
quantities  of  carbonates  and  sulphides  of  copper.  Flat  veins  of 
carbonate  of  iron  are  occasionally  to  be  seen  in  the  stone.  Free 
gold  is  showing  in  the  stone  lying  at  grass.  The  following  table 
gives  the  return  of  the  crushings  recorded  from  this  mine : — 


Table  showing  the  yield  of  the  Star  of  the  North  Beef. 


Year. 

Ore 

Gold 

Bate 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897   

18-50 

19-00 

1-03 

1897   

97-00 

115-74 

1-19 

Total   

115'50 

13474 

116 

No.  1  South  Star  of  the  North,  G-.M.L.  148. — This  pro- 
perty adjoins  the  one  last  mentioned  on  the  west,  and  was  originally 
held  by  the  Shaw  River  Grold  Mining  Company,  but  has  apparently 
been  abandoned  for  many  years.  So  far  as  may  be  seen  at  the 
present  time,  it  appears  that  an  underlie  shaft  of  unknown  depth 
had  been  put  down  upon  a  small  irregular  reef,  striking  east  and 
west  and  underlying  to  the  north.  A  vertical  shaft  25  feet  in 
depth  had  been  sunk  to  meet  the  underlie,  which  is  said  to  have 
been  continued  for  a  distance  of  27  feet  from  the  foot  of  the 
vertical  shaft.  A  drive  is  stated  to  have  been  put  in  17  feet  to 
the  north,  but  the  workings  being  inaccessible,  no  particulars  are 
available.  About  10  tons  of  quartz  from  the  underlie  shaft  and 
stopes  are  said  to  have  been  crushed  and  yielded  a  return  of  2oz.  of 
gold  per  ton.  It  may  be  noted  in  this  connection  that  in  the  Annual 
Mining  Statistics  for  1897,  published  by  the  Government,  there 
appears  a  return  from  G-.M.Ls.  147>  148  (McPhee's  Reward),  367 
tons  yielding  957ozs.  of  gold,  or  at  the  rate  of  2uz.  12dwts.  3grs 
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per  ton ;  it  is  more  than  probable  that  this  represents  the  yield  from 
the  McPhee's  Reward  Claim  E.G.  55,  now  known  as  the  Zephyr 
Lease. 

The  following  table  shows  the  gold  yield  of  Taiga  Taiga,  so  far 
as  it  can  be  ascertained  from  the  official  statistics : — 


Synoptical  Table  showing  the  Yield  of  the  Taiga  Taiga  Reefs. 


Year. 

Name  of  Lease,  etc. 

Ore 
ci'u.slicd.* 

Gold 
there- 
from. 

Eate 
per 
ton. 

Total 
Ore 
crushed. 

Total 
Gold 

from. 

Average 
rate 
per 
ton. 

XOiJO  ... 

1899  ... 

Do.  do. 

tons. 
43-00 
11-50 

ozs. 
44-60 
7-90 

ozs. 
1-03 
•68 

tons. 
54-50 

ozs. 
52-50 

ozs. 
•96 

1897  ... 

1898  ... 

Jubilee,  G.M.L.  458  ... 
Do.  do. 

91-00 
33-00 

137-00 
45-90 

1-50 
1-39 

12400 

182-90 

1-47 

Previous 
to  1897 

")  McPhee's  ReAvard, 
)     Ltd.,  G.M.L.  55 

36700 

957-00 

2-60 

367-00 

957-00 

2-60 

Previous 
to  1897 
1897  ... 

1  Star  of    the  North, 
)     G.M.L.  124 
Do.  do. 

18-50 
97-00 

1900 
115-74 

1-03 
1-19 

115-50 

134-74 

1-16 

1898  ... 

N.W.  Goldfields,  Ltd., 
G.M.L.  170 

26-00 

33-00 

1-26 

26-00 

33-00 

1-26 

Previous 
to  1897 

1  Sundry  Claims 

Do. 
Do. 
Do. 

96-00 

456-00 

4-75 

1899  ... 

1901  ... 

1902  ... 

45-00 
9-25 
54-40 

89-95 
24-10 
82-09 

1  99 
2-60 
1-50 

204-65 

652-14 

3-18 

Totals   

891*65  l2012*28 

I 

225 

D.— Bamboo. 

(With  a  Geological  Sketch  Map  and  Section.) 
The  mining  centre  of  Bamboo  lies  about  40  miles  to  the  north- 
east of  Marble  Bar,  and  is  situated  on  Bamboo  Creek,  one  of  the 
tributaries  of  the  De  Grey  River.  The  centre  is  practically  aban- 
doned ;  at  the  date  of  my  visit  there  existed  only  the  post  office,  in 
charge  of  one  officer.  The  office  was  in  telephonic  communication 
with  Marble  Bar. 

No  work  of  any  description,  except  a  little  prospecting  by  four 
men  at  Nuggety  Gully,  was  being  carried  on  at  the  date  of  my  visit, 
the  number  of  abandoned  workings  extending  continuously  over  a 
comparatively  narrow  strip  of  country  for  a  length  of  a  little  over 
four  miles.  The  abandoned  shafts  and  other  workings  forcibly 
attest  the  activity  which  at  one  time  prevailed  at  this  centre. 
Writing  in  1894,  Mr.  S.  J.  Becher,  the  Acting  Inspector  of  Mines 
for  the  district,  stated  with  reference  to  Bamboo  Creek  : — 

"  Although  of  more  recent  development  than  Marble  Bar,  can  boast  of 
a  large  extent  of  workings,  and  a  very  considerable  amount  of  systematic 
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mining  development  and  progress.  Several  individual  properties  have  been 
proved  to  be  very  valuable,  and  there  is  not  a  doubt  that  many  more  will 
yet  rise  above  the  average  and  come  to  the  front.  There  are  two  batteries 
at  work  and  a  third  is  being  erected.  English  capitalists  have,  during  the 
past  year,  secured  several  groups  of  first-class  properties,  and  Queensland 
capital  has  also  played  a  part  in  the  progress  of  the  field.  There  is  a  healthy 
tone  of  solid  work  and  progress  about  the  place,  which  shows  that  its  re- 
sources are  good.  Two  hotels  and  several  boarding-houses  have  crowded 
tables.  The  mail  service  is  once  a  fortnight,  and  there  is  a  post  and  tele- 
graph ofi&ce. 

"Orushings  from  the  various  mines  are  consistently  good,  and  the  out- 
put of  gold  is  large,  considering  the  infancy  of  the  field.  Among  the  best 
mines  may  be  mentioned  the  Bulletin,  Bamboo  Queen  No.  1^  and  Moimt 
Prophecy. 

"  The  Avater  supply  is  obtained  from  wells,  and  seems  to  he  abundant- 
Timber  is  very  expensive,  owing  to  the  distance  from  which  it  has  to  be 
carted.  The  character  of  the  country  is  very  rugged,  and  the  township  is 
situated  in  a  deep  valley,  through  which  the  Bamboo  Creek  runs. 

"  The  main  range  of  granite  and  granitic  rocks  striking  north-east  lies  a 
little  to  the  east  of  the  field,  the  mines  and  workings  for  the  most  part  being 
on  two  lines  or  belts  of  '  opaline '  and  diorite  ranges,  running  parallel  to  the 
main  range.  The  backbone  of  one  of  these  lesser  ranges  is  an  immense 
quartzite,  or  quartz  and  jasper  dyke.  Traces  of  gold  have  been  found  in 
this  dyke,  and  prospecting  work  is  being  carried  out  thereon.  The  present 
field  is  about  three  miles  long  by  three-quarters  of  a  mile  wide,  but  there  is 
but  little  doubt  that  it  will  extend  greatly  as  time  goes  on,  especially  south- 
eastwards  towards  the  Little  De  Grey  River.  The  auriferous  qiiartz  of  the 
district  is  characteristic,  and  is  highly  mineralised  with  iron,  copper,  lead, 
and  manganese.  Calcite  and  carbonate  of  iron  veins  are  locally  considered 
favourable  indications  of  gold.  The  reefs,  taken  as  a  whole,  are  small  on 
the  surface,  but  widen  out  ^^  ell  in  depth.  This  is  particularly  well  shown  in 
the  celebrated  Bulletin  Mine,  where  the  lode  in  places  widens  out  to  10  or 
12  feet  in  thickness  at  about  60  feet  in  depth.  The  gold  occurs  in  rich, 
coarse  chutes,  and  also  well  disseminated  throughout  the  stone.  Like  most 
of  the  other  fields,  Bamboo  Creek  owes  its  origin  to  alluvial  gold  finds. 
Much  alluvial  gold  has  been  won  from  the  gullies  in  the  form  of  slugs  and 
nuggets,  as  well  as  fine  gold."* 

Reporting  upon  the  work  of  the  Pilbara  Groldfield  in  1896,  the 
Warden  writes : — 

*'  One  of  the  most  striking  features  of  the  present  condition  of  mining 
in  this  field  is  the  steady  d  svelop mental  work  being  prosecuted  by  private, 
as  well  as  company,  holders  of  leases.  Foremost  in  this  branch  of  work  is 
that  part  of  the  Pilbara  Goldfield  known  as  Bamboo  Creek,  where  a  large 
amount  of  dead  work  is  being  undertaken."  f 

The  same  officer,  reporting  to  the  Minister  upon  the  field  in 
1897,  writes  that  Bamboo 

"  has  a  population  of  about  250.  It  has  two  hotels,  two  stores.  Post  and 
Telegraph  Office,  and  a  weekly  mail  service  to  Marble  Bar.  There  are  three 
batteries.  The  reefs  are  generally  well  defined,  and  seem  to  be  of  a  perman- 
ent character.  The  Bulletin  Proprietary  Company  are  sinking  a  straight 
shaft  on  their  block  claim,  and  intend  going  to  a  depth  of  500  feet  to  exit  the 
Bulletin  Reef.  This  will  bo  the  deepest  shaft  on  the  field,  and  will  go  far 
to  prove  the  permanency  of  the  reefs  in  this  particular  locality.  Timber  is 
obtained  at  a  distance  of  four  miles,  at  a  cost  of  £2  per  cord.    There  is  good 


♦Report  of  tbe  Departmeut  of  Mines  for  the  year  1895;  Appendix  5.    Perth:  By 
Authority,  1896,  pp.  28-29. 
t  Report  of  the  Departmeut  of  Miues  for  the  year  1S96.    Perth  :  By  Authority,  1897,  p.  59. 
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water  at  an  average  depth  of  60  feet  to  80  feet.  The  yield  of  gold  for  1897 
is  l,712ozs.  out  of  688  tons  of  stone."     ....  * 

In  his  a,ccount  on  the  prospects  of  the  field  for  the  following 
year,  the  Warden  informs  the  Minister  that — 

"A  serious  drawback  to  mining'  has  been  occasioned  by  the  failure  of 
some  of  the  few  mining  companies  on  the  field  and  the  necessity  of  others  to 
reconstruct ,  the  cause  of  this  being,  in  my  opinion,  the  result  of  not  providing 
adequate  working  capital.  This  is  particularly  noticeable  at  Bamboo  Creek, 
where  the  shaft  sunk  on  the  Bulletin  Proprietary  Company's  block  has  been 
delayed.  This  shaft  was  intended  to  cut  the  Bulletin  Reef,  and  would  have 
gone  far  towards  proving  the  permanence  of  the  reefs  in  this  locality  or 
otherwise,  a  test  which  has  never  yet  been  put  to  a  reef  on  this  field."  f 

The  succeeding  year  finds  the  Warden  writing  to  the  Minister 
on  the  progress  of  Pilbara  for  1899,  as  follows : — 

"  Bamboo  Creek  iias  been  under  a  cloud,  the  silver  lining  of  which  is 
showing,  it  is  hoped,  by  the  resumption  of  work  on  the  Bonnie  Doon,  a  pro- 
perty belonging  to  an  English  Company."  X 

In  1900  the  same  record  of  a  decline  at  Bamboo  is  reported  by 
the  Warden — 

"There  were  only  two  companies  (holding  leases  at  Bamboo  Creek) 
operating,  and  they  did  very  little  work,  being  crippled  for  want  of 
capital.^' § 

Since  that  date  the  field  has  gradually  declined  until,  at  the 
present  time,  it  is  practically  abandoned,  despite  the  fact  that  the 
average  of  the  crushings  from  the  district  has  been  l*91ozs. 
per  ton,  obtained  from  the  milling  of  over  10,000  tons  of  ore. 

General  Geological  Features. 

As  may  be  seen  by  an  inspection  of  the  Geological  Sketch 
Map  and  the  generalised  section  across  the  field,  the  auriferous 
series  of  Bamboo  is  contained  within  a  narrow  strip  of  greenstone 
schists  and  allied  rocks,  which  flank  the  south-western  margin  of  a 
belt  of  quartzites,  grits,  conglomerates,  with  interbedded  felsitic 
lavas. 

The  schists,  so  far  as  can  be  seen  in  section  are  everywhere 
j)ractically  vertical,  or  at  any  rate,  inclined  at  high  angles,  and  trend 
generally  north-west  and  south-east.  They  occupy  a  width  on  the 
surface  of  about  three  miles,  the  south-western  boundary  being 
formed  of  granite  which  is  clearly  intrusive,  for  it  sends  out  tongues 
and  bosses  into  the  schists.  So  far  as  mining  operations  have  at 
present  been  carried,  it  appears  that  the  auriferous  reefs  are  confined 
to  that  portion  of  the  schists,  forming  a  strip  not  exceeding  half  a 
mile  in  width,  and  which  weather  into  calcareous  rocks  [5382], 
which  at  first  sight  might  pass  for  limestones. 

Time  did  not  admit  of  any  investigations  being  made  as  to  the 
effect  of  the  granite  intrusion  upon  the  schists  in  the  vicinity  of  the 
mass.    Although  the  whole  of  the  Archaean  (?)  area,  as  defined  on 

*  Report  of  the  Department  of  Mines  for  the  year  1897.  Perth  :  By  Authority,  1898,  p.  23. 
t  Report  of  the  Department  of  Mines  for  the  year  1898.  Perth  :  By  Authority,  1899,  p.  19. 
t  Report  of  the  Department  of  Mines  for  the  year  1899.  Perth  :  By  Authority,  1900,  p.  105. 
§  Report  of  the  Department  of  Mines  for  the  year  1900.   Perth  :  By  Authority,  1901,  p.  112. 
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the  Greological  Sketch  Map,  is  shown  as  consisting  of  schists,  there 
are  patches  of  imfohated  greenstones  which  are  too  small  to  be 
shown,  owing  to  the  smallness  of  the  scale.  This  is  particularly  the 
case  in  the  vicinity  of  the  Bulletin  mine,  G.M.L.  161.  Here  occurs 
a  rock  [5406],  t^e  composition  of  which  is  shown  in  the  table  on 
page  12.  The  rock,  which  is  a  diabase,  forms  the  country  rock  of 
the  Bulletin  Reef.  There  seems  good  reason  to  believe  that  some, 
at  any  rate,  of  the  schists  are  merely  transmuted  varieties  of  massive 
greenstones,  a  few  patches  of  which  occur  in  the  vicinity.  Much 
more  detailed  work  than  was  considered  expedient  will  be  necessary 
before  this  and  other  cognate  points  can  be  properly  investigated. 

The  schists  are  traversed  by  several  persistent  belts  of 
laminated  quartzites  (cherts?)  of  great  thickness,  which  form  very 
conspicuous  features  in  the  landscape.  The  most  prominent  one  of 
these  measured  at  least  30  feet  in  width.  It  is  in  close  proximity 
to  these  that  most  of  the  auriferous  reefs  yet  opened  up  occur. 

The  granite  occupies  an  extensive  area  of  country,  and  is 
particularly  well  developed  in  the  vicinity  of  Water  Reserve  8288. 
Another  smaller  mass,  about  30  chains  in  length  and  10  in  width, 
rises  through  the  schists  at  a  point  about  130  chains  west  of  the 
Bulletin  Mine,  G.M.L.  161.  So  far  as  observations  have  been 
carried  in  this  locality,  the  granite  does  not  penetrate  the  much 
newer  sedimentary  beds  and  their  associated  volcanic  rocks ;  they 
may  therefore  be  inferred  to  be  of  greater  age  than  the  sedimentary 
rocks. 

The  sedimentary  rocks  are  bounded  on  the  west  by  a  powerful 
fault,  which  practically  forms  the  channel  in  which  Bamboo  Creek 
flows.  The  relation  of  the  series  to  ihe  schists  is  dia,grammatically 
represented  in  the  generalised  sketch  section  across  the  held  accom- 
panying the  Geological  Sketch  Map. 

A  narrow  strip  of  quartzites,  conglomerates,  and  shales  out- 
crop along  the  bank  of  the  river,  and  the  relation  of  these  to  the 
rocks  above  and  below  them  can  be  seen  in  many  sections.  At  one 
point  near  the  south-eastern  boundary  of  the  Suburban  Lots  area  a 
series  of  almost  vertical  grey  shales  are  seen  to  rise  conformably 
beneath  the  sandstones  and  quartzites,  which  flank  the  northern 
half  of  the  Watershed,  and  to  be  faulted  against  the  schists  and 
allied  rocks. 

Resting  upon  the  quartzites  are  a  series  of  beds  of  quartz 
felsite  [5404]  representing  a  steep,  rugged  face  to  the  west,  and 
which  form  an  outcrop  about  two  miles  in  width.  These  beds  dip 
to  the  north-east  at  angles  varying  from  20  to  30  degrees.  Towards 
the  southern  end  of  the  creek  the  base  of  the  lavas  is  about  on  a  level 
with  the  channel,  whilst  the  highest  point  to  which  they  rise  is 
about  150  feet.  These  lavas  pass  conformably  beneath  the  higher 
quartzites,  which  dip  at  angles  closely  approaching  20  degrees,  as 
shown  in  the  section  which  accompanies  the  map. 

Near  the  old  battery  site,  M.  A.  3,  on  the  lower  reaches  of 
Bamboo  Creek,  a  bed  of  amygdaloidal  diabase  (?)  rises  from 
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beneath  the  qaartzites,  from  which  it  is  probably  separated  by  a 
fault,  occurring  beneath  the  alluvium  of  the  creek.  Its  relation  to 
the  greenstone  schists  and  allied  rocks  is  not  clear,  its  dip,  however, 
is  coincident  both  in  amount  and  direction  with  that  of  the  sedi- 
mentary rocks. 

The  area  this  rock  occupies  is  too  small  to  admit  of  its  being 
shown  on  the  G-eological  Map,  though  it  has  been  included  in  the 
geological  section. 

A  large  laminated  quartz  (chert?)  vein  of  considerable  thick- 
ness, forms  the  backbone  of  the  country  near  the  head  of  Bamboo 
Creek.  The  highest  point  of  the  ridge  is  alongside  the  north- 
eastern boundary  of  G-.M.L.  343,  and  from  the  summit  of  the  ridge 
an  excellent  view  of  the  country  to  the  north  can  be  obtained.  To 
the  northwards  the  sedimentary  rocks  are  seen  to  occupy  the 
surface  and  to  be  disposed  in  a  large  synclinal  trough,  a  conspicuous 
point  on  the  north-eastern  lip  of  the  basin  bearing  74  degrees,  and 
distant,  as  estimated,  about  eight  miles. 

The  Reefs. 

Athough  practically  none  of  the  mines  at  Bamboo  were  acces- 
sible at  the  date  of  my  visit,  the  following  information  extracted 
from  the  manuscript  reports  of  the  Inspectors  of  Mines  (not  pre- 
viously published)  give  some  idea  of  the  state  of  development  and 
other  cognate  points  at  the  time  these  officers  visited  the  properties  ; 
the  notes,  however,  make  no  pretensions  to  being  more  than  that. 

In  order  to  facilitate  description  the  mines  are  described  in 
geographical  order,  commencing  at  the  north-westernmost  end  of  the 
leases.  The  position  of  the  various  properties  is  shown  on  the 
G-eological  Sketch  Map  attached,  or  on  Lithograph  L.  80,  issued  by 
the  Department  of  Mines. 

Emily  Jane,  G-.M.L.  192  (formerly  known  as  the  Thistle.) — 
A  shaft  has  been  put  down  30  feet  to  the  level  of  the  tunnel  driven 
south-westwards  from  the  foot  of  the  ridge  upon  which  the  reef  is 
situated.  (B)-"*  There  appear  to  have  been  no  crushings  recorded 
from  this  mine. 

Alpha,  G.M.L.  395. — A  shaft  had  been  sunk  to  an  unknown 
depth  upon  the  outcrop  of  the  main  Alpha  Reef,  and  a  tunnel 
driven  about  75  feet  at  a  point  150  feet  below  the  outcrop,  with 
the  object  of  intersecting  the  reef  at  an  estimated  distance  of 
200  feet  from  the  mouth,  (b).  The  only  crushing  recorded  from 
this  mine  is  one  during  the  year  1899,  when  four  tons  of  quartz 
were  reported  to  have  yielded  8*40ozs.  of  gold,  being  at  the  rate  of 
2*10ozs.  per  ton. 

Princess  May  and  Charlie,  G.M.L.  407. — This  24  acre 
lease  was  originally  held  by  the  Pilbara  Goldfields  Company,  which 
owned  several  other  properties  on  the  field.  There  appear  to  have 
been  two  reefs  upon  this  property,  known,  respectively,  as  the 
Princess  May  and  the  Charlie. 

*The  letters  in  heavy  type  throughout  this  portion  of  the  report  refer  to  the 
manuscript  reports  of  (B)  the  late  Mr.  S.  J.  Becher,  and  (G)  Mr.  R.  G.  Gladstone, 
both  of  whom  filled  the  position  of  Inspector  of  Mines  at  different  periods. 
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Upon  the  Princess  May  reef,  an  underlay  shaft  was  put  down 
upon  an  east  and  west  reef  to  the  north  of  a  tunnel,  which  had 
been  driven  90  feet,  the  mouth  of  which  was  estimated  to  be  about 
30  or  40  feet  below  the  level  of  the  outcrop.  The  reef  is  said  to 
have  been  at  all  times  small  but  rich.  The  country  rock  is  schist, 
which  weathers  into  calcareous  rock,  locally  called  limestone. 

Upon  the  Charlie  reef,  which  had  an  average  strike  of  about 
north-east,  a  shaft  over  60  feet  in  depth  had  been  sunk.    fB  ) 

There  would  appear  to  have  been  no  crushings  from  this 
,  property  unless  any  such  are  included  under  the  returns  from 
Sundry  Claims,  details  of  which  are  not  specified. 

Mount  Prophecy,  G.M.L.  46  (late  a.M.Ls.  46,  49.)— This  is 
a  6-acre  lease,  originally  held  by  a  London  Company,  the  Mount 
Prophecy  and  Perseverance  Gold  Mines,  Ltd.,  but  which  appears 
to  have  been  abandoned  many  years  ago.  The  reef  appears 
to  have  been  narrow  and  irregular  as  followed  down,  although  it 
was  very  wide  in  the  outcrop,  but  despite  this  a  good  deal  of  work 
appears  to  have  been  done,  and  over  4,000  tons  of  stone  has  been 
unearthed  in  both  driving  and  stoping,  all  of  which  has  been 
officially  reported  as  returning  over  2ozs.  to  the  ton.  (G-). 

The  reef  outcrops  near  the  summit  of  a  ridge,  and  a  tunnel  has 
been  put  in  at  about  75  feet  below  the  outcrop ;  at  65  feet  from  the 
mouth  the  reef  was  met  with,  and  was  sto]:>ed  up  to  the  surface. 
The  reef  proved  to  be  only  12  inches  in  width  and  very  irregular. 
A  winze  was  put  down  75  feet  from  the  end  of  this  level  upon  a 
thin  vein  of  quartz.  A  second  tunnel  had  been  put  in  at  the  base 
of  the  ridge,  at  a  point  estimated  to  be  180  feet  below  the  outcrop. 
It  was  anticipated  intersecting  the  winze  above  mentioned  at  280 
feet.  A  10  head  mill  was  erected  on  a  machine  area  close  to  the 
creek,  about  half  a  mile  from  the  workings,  (b). 

So  far  as  may  be  judged  by  the  official  returns,  the  mine  has 
had  a  good  record,  but  owing  to  the  state  of  the  workings  it  was 
impossible  for  me  to  ascertain  anything  as  to  the  nature  and 
behaviour  of  the  reef  underground. 

The  following  table  shows  the  yield  of  the  property  so  far  as 
has  been  officially  reported  : — 


Table  showing  the  Yield  of  the  Mount  Prophecy  Beef. 


Ore 

Gold 

Eate 

Year. 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897   

925-00 

2,35000 

2-54 

1897   

14200 

355-00 

2-50 

1898   

272-00 

728-50 

2-67 

1899   

221-00 

492-00 

2-22 

1900   

97-50 

147-10 

1-50 

Total   

1,65800 

4,072'60 

245 
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Federation,  G-.M.L.  169. — A  25  acre  lease  held  by  a  Queens- 
land Company,  known  as  the  Bamboo  Creek  G.M.  Co.  The  reef 
runs  about  east  and  west,  and  a  good  deal  of  work  would  appear 
to  have  been  done.  A  shaft  had  been  sunk  to  a  depth  of  75  feet, 
and  a  level  at  that  depth  was  driven  for  some  distance  to  the  north- 
west, following  a  well  defined  and  good  hanging  wall.  The  reef, 
however,  is  reported  to  have  been  very  irregular  and  bunchy.  (B). 

There  do  not  appear  to  have  been  any  crushings  recorded 
unless  such  are  included  under  the  returns  from  Sundry  Claims, 
details  of  which  are  not  specified. 

Bamboo  Queen,  G.M.L.  547  (formerly  G.M.L.  409).— This 
property  included  The  Reward,  G.M.Ls.  49,  50,  and  300.  Some  very 
rich  dollying  stone  is  said  to  have  been  taken  from  the  outcrop  of 
the  reef  by  the  original  prospectors  of  the  property.  Besides  old 
superficial  workings  a  main  shaft  had  been  sunk  to  a  depth  of 
•  over  40  feet  upon  the  Reward  portion  of  the  property,  whilst  the 
Queen  portion  of  the  property  a  main  shaft  80  feet  in  vertical  depth 
had  been  sunk  in  addition  to  a  considerable  amount  of  unsystematic 
old  workings.  (B). 

All  the  workings  being  inaccessible  no  particulars  as  to  reefs, 
etc.,  were  available.  The  following  table  gives  the  yield  of  the 
Bamboo  Queen  and  Reward  : — 


Table  showing  the  yield  of  the  Bamboo  Queen  Reef. 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

tons. 

OJS. 

ozs. 

Previous  to  1897  

1,170-00 

2,231-00 

1-90 

1898   

120-00 

68-00 

-56 

1899   

100-50 

137-80 

1-37 

Total   

1,390-50 

2,436*80 

175 

It  is  not  quite  clear  whether  the  yield  from  L.C.  131,  known  as 
Bamboo  Queen,  in  1908  should  be  included  in  the  above  return. 
The  official  figures  for  1903  show  that  30  tons  of  ore  yielded  63*85 
ozs.  of  gold,  or  at  the  average  rate  of  2-13  ozs.  per  ton. 

No.  1  South  King  of  Timbuctoo,  G-.M.L.  187. — A  small 
lease  of  three  acres,  taken  up  to  exploit  a  north-west  reef  having  a 
slight  underlay  to  the  north-east.  The  reef  is  believed  to  be  the 
continuation  of  the  Queen.  There  appear  to  have  been  two  shafts 
put  down  upon  this  lease — (a)  an  underlay  82  feet  in  depth,  with 
a  western  crosscut,  and  (6)  an  underlay  40  feet  in  depth,  with 
short  drives  both  north  and  south.  The  reef  is  reported  to  occur 
in  lenticular  and  irregular  masses.     The  quartz  is  white,  and  said 
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to  have  carried  small  veins  of  chlorite,  with  iron  pyrites  and  a  little 
galena.  A  ten-head  mill  was  at  one  time  erected  on  the  property. 
(B).  b 

The  returns  from  this  property  are  included  under  the  heading 
of  Tasmanian  and  No.  1  Timbuctoo,  G.M.Ls.  71  and  189,  and  are 
given  in  the  following  table: — 


Table  showing  the  yield  of  the  Timbuctoo  No.  1 
{Tasmanian)  Reef. 


Year. 

Ore 

Gold 

Eate 

cruslied. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897   

1,311-00 

3,271  00 

2-49 

1898  

122-00 

131-40 

1-07 

Total   

1,43300 

3,402-40 

2-36 

Caledonia,  G-.M.L.  76. — A  six  acre  lease,  originally  held  by 
the  Pilbara  Goldfields  Company.  The  reef  on  the  property  occurs 
into  large  lenticular  masses,  and  a  good  deal  of  open-cast  work 
appears  to  have  been  done  upon  it.  (b). 

Hidden  Treasure,  G.M.L.  171. — A  property  at  one  time  held 
by  the  Pilbara  Syndicate,  Ltd.  A  prospecting  tunnel  has  been  put 
in  to  test  the  country,  but  beyond  the  fact  that  it  has  been  carried 
about  100  feet,  no  further  particulars  are  available,  (b)- 

The  following  table  shows  the  returns  from  this  propt^rty : — 


Table  shoiving  the  yield  of  the  Hidden  Treasure  Beef 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

tous. 

ozs. 

ozs. 

Previous  to  1897   

GO-00 

85-00 

1-41 

1898  

36-00 

35-00 

.  -94 

Total   

9600 

11900 

1*23 

Bonnie  Doon,  G.M.L.  408. — The  reef  upon  the  property  has  an 
average  strike  of  north-east  with  an  underlay  to  the  north  at  60 
degrees.  This  appears  to  be  a  cross  line  of  reef  to  the  main  trend 
of  those  at  present  opened  up  on  the  district.  A  shaft  had  been 
put  down  on  the  reef  to  a  depth  of  82  feet,  and  a  reef  six  feet  in 
width  met  with.  There  is  said  to  have  been  a  considerable  influx 
of  water  at  the  82  feet  level.  The  quartz  of  the  Bonnie  Doon 
contains  a  little  iron  pyrites,  oxide  of  manganese,  and  a  little  talc. 
(B).  When  examined  by  Mr.  Inspector  Grladstone,  the  reef  then 
exposed  was  10  feet  in  widtli.    (G)-    The  crushing  returns  from 
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this  property  are  included  with  those  from  the  other  leases  held  by 
the  Pilbara  Goldfields  Company,  viz.,  G-.M.Ls.  62,  76,  406,  408, 
471,  which  renders  it  impossible  to  give  the  yield  from  each 
individual  property.  The  following  table,  however,  shows  the  yield 
of  gold,  so  far  as  it  can  be  ascertained  from  the  data  supplied  to  the 
Government,    (b)  • 


Table  showing  the  yield  of  the  Bonnie  Boon  Reef. 


Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 



tons. 

ozs. 

ozs. 

Previous  to  1897   

829-00 

1,948-00 

2-35 

1898  

1,27000 

1,098-20 

-86 

1899  

122-00 

77-65 

•63 

1900  

76-75 

53-00 

-69 

Total  

2,29775 

3,176-85 

1*81 

Bamboo  King,  G.M.L.  471.  —  What  was  known  as  the 
Bamboo  Queen  workings  are  situated  on  a  large  reef  of  quartz  some 
10  feet  wide  in  places,  but  which  when  followed  down  30  feet 
petered  out.  Operations  were  eventually  carried  down  by  a  tunnel 
put  in  at  the  base  of  the  hill  upon  a  good  sized  quartz  reef  four  feet  in 
thickness,  which  is  said  to  have  been  of  low  grade,  returning  little 
more  than  lOdwts.  per  ton.  This  reef  was  followed  on  the  dip 
until  it  likewise  petered  out.  (B  and  G-).  The  returns  from  this 
property  are  included  in  those  of  the  leases  62,  76,  406,  407,  408, 
and  471  held  by  the  Pilbara  Goldtields,  Ltd.,  and  are  given  above. 

Consolidated,  G.M.L.  193. — An  18  acre  lease  owned  by  the 
Bamboo  Consols  Gold  Mines,  Limited.  A  tunnel  has  been  put  in 
for  a  distance  of  138  feet,  and  is  said  to  have  intersected  the  reef 
sunk  upon  the  adjoining  underlay.  At  78  feet  a  vertical  shaft  was 
sunk,  with  the  object  of  cutting  a  wide  lode  formation  showing  in 
the  tunnel,  about  15  feet  in  width,  said  to  be  the  continuation  of  the 
Bulletin  Eeef.  (b). 

Bulletin,  G.M.L.  161. — A  six-acre  lease,  from  which  2,359  50 
tons  have  been  raised  and  crushed  up  to  the  close  of  1903,  and 
which  has  yielded  6,425*15  ozs.  of  gold,  having  an  average  grade  of 
1*91  ozs.  per  ton.  No  work  was  going  on  at  the  date  of  my  visit, 
access  to  the  workings  could  not  be  obtained,  and  as  there  do  not 
appear  to  be  any  plans  of  the  workings,  no  information  as  to 
the  reef,  its  character,  behaviour,  etc.,  can  be  given. 
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Tlie  following  table  gives  the  returns  from  this  reef  since  it 
was  first  worked  : — 


Table  showing  the  yield  of  the  Bulletin  Beef. 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

Previous  to  1897  ... 

832-00 

2084-00 

2-50 

1897   

511-50 

769-00 

]-50 

1898   

236-00 

423-00 

1-79 

1899 

530-00 

724-45 

1900  

400-00 

74725 

1-86 

1901  

340-00 

796-90 

2-34 

1902   

30000 

637-40 

2-12 

1903   

210-00 

243-85 

1-17 

Total  

3,359-50 

6,42585 

1*91 

Bulletin  Deep  Level,  G.M.L.  317. — This  is  a  24-acre 
"block,"  and  a  main  vertical  shaft  has  been  sunk  with  the  object  of 
intersecting  the  Bulletin  Reef ;  no  particulars,  however,  are  avail- 
able, owing  to  the  shaft  being  inaccessible.  Mr.  Inspector  Gladstone 
reports  that  at  the  date  he  visited  the  mine  the  shaft  had  been 
carried  down  to  a  depth  of  393  feet.  (G.) 

Bulletin  East,  G.M.L.  321. — A  twelve-acre  block,  upon  which 
two  shafts  have  been  put  down.  One  had  been  put  down  on  a  reef 
with  a  slight  underlay  to  the  north.  A  short  distance  to  the  north 
of  this  another  vertical  shaft  had  been  put  down  30  feet,  and  a 
crosscut  of  11  feet  had  been  driven,  but  no  reef  had  apparently 
been  met  with.  (B.) 

NuGGETY  Gully  Claim. — A  claim  held  by  Messrs.  Elliott, 
Ward,  and  Kale,  situated  on  Nuggety  Gully,  which  lies  a  short 
distance  to  the  north-west  of  Widdle  Waddle  Creek,  had  been 
taken  up  a  short  time  previous  to  my  visit  to  Bamboo.  An  under- 
lay shaft  had  been  put  down  25  feet  by  the  present  prospectors,  on 
a  quartz  vein  about  six  inches  thick.  At  the  foot  of  the  shaft  the 
main  reef  is  joined  by  another  almost  vertical  vein  about  three  or 
four  inches  in  thickness.  The  stone  is  auriferous,  and  some  very 
rich  specimens  said  to  have  been  obtained  from  the  veins  were 
shown  to  me  in  camp.  The  stone  contained  a  little  iron  oxide,  and 
its  facings  were  coated  with  dendritic  manganese  markings. 

General. — From  the  above  descriptions,  it  appears  that  there 
must  have  been  a  great  deal  of  work  done  at  Bamboo  at  one  period 
of  its  history.  It  is,  however,  much  to  be  regretted  that  no  official 
record  appears  to  have  been  kept  of  the  state  of  development  and 
other  cognate  points  of  the  properties  as  work  proceeded.  To  over- 
come this  difficulty  it  is  desirable  that  periodical  visits  be  made  by 
the  geological  staff  and  reports  be  made  available  to  the  public 
from  time  to  time. 


H.J.Pether.  Government  Photolithographer.  Perth.  W.  A 
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The  following  is  a  synoptical  table  of  the  gold  yield  of  Bamboo, 
so  far  as  may  be  gathered  from  official  statistics.  The  figures  are 
up  to  the  end  of  1903  :— 


Synoptical  Table  showing  the  Yield  of  the  Bamboo  Reefs. 


NqjUig  of  RGcf  ©tc. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

tons. 

.^iT)xld»             ...           ...  ... 

4'00 

8*40 

2-10 

Bamboo  Queen  Q.C.  131 

30*00 

63-85 

2-13 

UCvLlx  KJyJKJ         lACC/JJ.  CLLLK^  XitC  VV  CvX.  \A. 

2,436-80 

175 

J_l  L4.i.XC/  IJJ.JJ.            •  >  •                •  •  •                 .  •  I 

3  359*50 

6,425-85 

191 

Mount  Prophecy  ... 

1,658-00 

4^072-60 

2-45 

Nil  Desperandum  ... 

16900 

147-85 

-87 

Pilbarra  Goldfields,  Ltd.... 

2,297-75 

3,176-85 

1-81 

Pilbarra  Syndicate 

96-00 

119-00 

1*23 

Premier 

40-00 

88-00 

2-20 

Rejected  Q.C.  127 

34-00 

74-00 

2-18 

Tasmanian  ... 

1,433-00 

3,402-40 

2'36 

Tide  Wave  

114-50 

128-25 

1-12 

Sundry  Claims   

72-00 

300-50 

4-17 

Total   

10,698-25 

20,44435 

1-91 

E— Yandicoogina. 

(With  a  Geological  Shetch  Map  of  Yandicoogina.) 

The  Yandicoogina  centre  presents  features  which  link  it  geo- 
logically with  Lalla  Rookh  and  Bamboo  Creek.  The  field  lies  about 
35  miles  south-east  of  Marble  Bar,  and  35  miles  due  south  of 
Bamboo ;  the  relative  position  of  the  centre  may  be  seen  by  a 
refei-ence  to  the  locality  map  attached  to  the  earlier  pa^es  of  the 
report ;  its  accessibility,  however,  leaves  very  much  to  be  desired. 

A  Geological  Sketch  Map  accompanies  this  rej^ort,  and  is 
designed  to  show,  in  a  genera)  way,  the  position  of  the  different 
reefs  and  their  underlie,  as  well  as  the  area  over  which  the  various 
geological  formations  extend.  This  map  is  based  upon  the  40  chain 
lease  map  L  73,  issued  by  the  Department  of  Mines. 

Since  the  first  discovery  of  the  field,  Yandicoogina  has  yielded 
5,676*50oz.  of  gold,  resulting  from  the  milling  of  2,162-75  tons  of 
ore ;  these  figures  give  an  average  of  2-66oz.  of  gold  to  the  ton. 

The  various  formations  represented  consist  of  a  series  of  schists 
and  aJlied  rocks,  granite,  sandstones,  and  conglomerates,  with 
associated  volcanic  rocks. 

The  junction  between  the  sedimentary  rocks  and  the  schists  is 
marked,  as  is  the  case  at  Bamboo  and  Lallah  Rookh,  by  a  fault, 
the  general  trend  of  which  is  north-east  and  south-west. 

With  one  exception  the  auriferous  reefs  are  everywhere  con- 
fined to  the  area  occupied  by  the  schists,  which  however,  as  may  be 
seen  by  an  inspection  of  the  Geological  Map,  do  not  occupy  a  very 
large  area  of  country. 

There  are  two  distinct  types  of  ore  deposits  on  the  field,  viz., 
the  white  quartz  reefs,  and  the  laminated  quartz  (or  chert)  veins ; 
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these  latter  rise  up  from  the  surroundini^  country  in  the  form  of 
low,  often  serrated,  ridges.  The  bulk  of  the  gold,  however,  has 
been  obtained  from  what  may  be  called  the  quartz  reefs  of  the 
normal  type.  In  almost  every  case  which  came  under  observation, 
the  reefs  of  both  types  were  parallel  to  the  planes  of  foliation 
(  ?  stratification)  of  the  schists,  and  may,  perhaps,  on  that  account 
be  termed  bedded  veins. 

f^^^An  impartial  observer  could  not  but  fail  to  be  struck  with  the 
backward  state  of  mining,  considering  the  number  of  years  which 
have  elapsed  since  Yandicoogina  was  first  opened,  and  the  relatively 
high  yield  of  the  reefs  as  officially  recorded.  There  is  not  a  mine 
down  100  feet,  and  it  may  be  said  that  the  reefs  have  only  been 
prospected,  not  mined. 

^^^^'Timber,  such  as  it  is,  is  fairly  plentiful  within  comparatively 
easy  distance,  and  water  is  obtainable  at  a  reasonable  depth. 

All  the  mines  which  were  open  to  inspection  were  visited  by 
me,  and  full  descriptions  are  given  of  them  in  the  following  pages. 

The  Reefs. 

What  is  known  as  the  Black  Shepherd  Reef,  is  the  most 
easterly  of  the  groups  at  present  worked  at  Yandicoogina.  The 
reef  itself  has  been  opened  up  in  five  different  but  adjoining  leases, 
viz.,  a.M.L.  550,  Edith  G.M.L.  544,  Black  and  Wliite  G.M.L.  566, 
Shannon  Gr.M.L.  554,  Isabella  Harriet  and  Gr.M.L.  545,  Patrick. 

The  sketch,  Fig.  .14,  shows  the  relative  position  of  the  leases, 
and  the  shafts,  in  addition  to  the  reefs  outcropping  : — 

Fig.  14. 


A«ftSHfWINC  m  BLACK  SH(PHERO  LINE  OF  RE YANDICOOGINA  PIIBARA  O  f. 

9—.  ■     ■     ,     ,    'P  .  . 


The  Black  Shepherd  Reef  has  a  well-defined  outcrop  of  about 
1,050  feet  in  length.  It  has,  however,  not  been  followed  to  any 
great  depth,  the  deepest  workings  being  under  60  feet  below  the 
surface.  For  purposes  of  description  it  will  be  convenient  to  deal 
with  the  workings  on  each  lease  separately,  commencing  at  the 
western  end  of  the  outcrop. 
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Edith,  G.M.L.  550. — There  are  two  distinct  lines  of  reef  on 
this  property  ;  (b)  is  a  small  hole  which  has  been  put  down  upon  a 
quartz  vein  three  inches  in  thickness  and  which  underlies  at  an 
angle  of  52  degrees  to  the  south.  The  reef  lies  along  the  planes  of 
foliation  of  the  schists  in  which  it  is  incased,  (a)  is  a  similar  quartz 
reef  of  from  eight  to  10  inches  in  thickness,  lying  parallel  to  the 
foliation  planes  of  the  schists,  which  in  this  locality  have  an  average 
strike  of  294  degrees.  From  the  small  fragments  of  quartz  which 
strew  the  surface,  there  are  good  grounds  for  believing  that  the 
stone  showing  at  this  spot  forms  the  continuation  of  the  vein  ex- 
posed in  (h).  The  main  reef  has  been  opened  up  by  means  of 
an  open-cut  for  a  distance  of  about  100  feet  north-west  along  the 
outcrop,  which  can  be  followed  along  the  surface  for  a  distance  of 
350  feet  farther,  thus  having  a  total  proved  length  on  this  property 
of  450  feet ;  nothing  can  be  seen,  however,  giving  any  clue  as  to  the 
thickness  of  the  reef.  The  reef  underlies  at  an  angle  of  about  40 
degrees  to  the  south.  A  main  shaft,  now  disused  and  inaccessible, 
had  been  put  down  near  the  north-east  angle  of  the  lease  with  the 
object  of  intersecting  the  reef,  but  no  particulars  were  obtainable. 

During  the  year  1899,  a  (irushing  of  7 7" 60  tons  has  been  recorded 
as  yielding  108  20ozs.  of  gold,  or  at  the  rate  of  l'39ozs.  to  the  ton. 

Black  and  White,  Gr.M.L.  544. — At  the  date  of  my  visit  the 
reef  had  been  opened  up  along  the  outcrop  for  a  distance  of  about 
100  feet,  in  addition  to  which  were  three  shafts,  numbers  (i.)  (2,), 
and  (3.)  respectively. 

(i.)  A  vertical  shaft,  sunk  about  10  or  12  feet  back  from  the 
outcrop  of  the  main  Black  Shepherd  Reef,  has  been 
put  down  through  country  rock  to  a  depth  of  17  feet 
6  inches,  at  which  point  the  reef  was  met  with.  At 
this  point  the  reef  is  represented  by  about  three 
inches  of  quartz.  From  the  foot  of  the  vertical  shaft 
the  reef  has  been  followed  down  on  an  underlie  of  40 
degrees  to  the  south  for  a  distance  of  19  feet  6  inches. 
A  drive  has  been  put  in  10  feet  to  the  east,  at  a  point 
oil  the  reef  16  feet  from  the  foot  of  the  vertical  shaft; 
at  the  face  the  reef  is  about  six  inches  in  thickness, 
though  overhead  in  the  drive  it  averages  about  one 
foot.  A  western  drive  has  been  put  in  for  a  distance 
of  about  15  feet,  and  exposes  a  fair  sized  body  of 
\,  quartz,  some  of  the  faces  of  which  are  coated  with 

I  green  carbonate  of  copper.     The  stone  raised  from 

j  this  shaft  is  very  laminated,  gold  showing  freely  in 

I.  the  vicinity  of  the  seams.    The  quartz  contains  iron 

pyrites,  copper  pyrites,  together  with  a  little  galena 
[5409.]  Some  of  the  pyrites  has  weathered  out  leaving 
cubical  cavities,  containing  iron  oxide,  a  little  gold, 
and  occasionally  some  free  sulphur. 
(2.)  A  vertical  shaft,  20  feet  in  depth,  sunk  through  schist 
to  the  foot  wall  of  the  reef.  As  seen  in  the  workings 
the  reef  is  about  12  inches  in  thickness  and  is  of 
the  same  type  as  that  in  the  adjoining  workings  (i), 
of  which  it  is  a  continuation. 
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(3-)  A  vertical  shaft,  10  feet  in  depth  to  the  point  at  which 
it  intersects  the  reef,  thence  44  feet  down  the  underlie 
of  the  reef.    From  the  foot  of  the  shaft,  a  drive  has 
been  put  in  15  feet  to  the  west  along  the  reef  which 
varies  from  seven  to  eight  inches  in  thickness.  The 
reef  occurs  along  the  foliation  planes  of  the  schists. 
The  present  owners  of  the  property  purpose  working 
out  the  stone  from  this  level  to  the  surface.  The 
stone,  which  is  identical  with  that  above  described, 
prospects  very  well. 
Shannon,  G.M.L.  566  (previously  Black  Shepherd,  G-.M.L. 
546). — This  reef  has  been  worked  by  what  is   known  as  the 
Water  Shaft,  (w.s.)  sunk  38  feet  vertically  through  schist  country, 
at  which  point  the  main  reef  was  met  with.    From  the  foot  of  the 
vertical  shaft  the  reef  has  been  followed  on  an  underlie  of  40  feet 
for  a  distance  of  about  46  feet.    The  reef  has  been  worked  from  this 
point  for  a  distance  of  140  feet  and  stoped  right  out  to  the  surface. 
There  is  about  seven  or  eight  feet  of  water  standing  in  the  shaft. 

Isabella  Harriet,  G.M.L.  554. — The  main  reef  continues 
on  to  this  property,  but  the  only  work  done  is  the  sinking  of  a 
shaft  (now  inaccessible),  through  a  fine-grained  mica  schist,  which 
at  the  eastern  end  of  the  lease  gives  place  to  granite  of  the  type 
prevailing  in  the  district. 

Patrick,  G.M.L.  545.— No  work  at  present  being  carried  out. 
Considering  the  returns  from  the  Black  Shepherd  Reef,  it  is  a  pity 
that  eiforts  have  not  been  made,  by  either  boring  or  shaft  sinking, 
to  intersect  the  reef  at  a  depth  in  the  Patrick  Lease. 


Table  showing  the  Yield  of  the  Black  Shepherd  Reef. 


Year. 

Name  of  Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Eate 
per 
ton. 

Total 
Ore 
crushed. 

Total 
(iold 
there- 
from. 

Average 

rate 
per  ton. 

1899 

Edith,  G.M.L.  550  ... 

tons. 
77-60 

ozs. 
108-20 

ozs. 
1-39 

tons. 

77-60 

192-  45 

148-00 

193-  00 

ozs. 
108-20 

487-37 

8t8-72 
5 11  00 

ozs. 

1-  39 

2-  53 

5-73 
2 -(55 

1898 

1899 
1900 

Black  and  White, 
G.M.L.  554 
Do.  do. 
Do.  do. 

17-75 

157-70 
1700 

48-25 

*396-62 
42-50 

2-7i 

2-51 
2-50 

1898 
1899 
1900 

Black  Shepherd,  G.M.L. 
546 

Do.  do. 

siibsequently 
Shannon,  G.M.L.  566... 

16-30 
117-20 
14-50 

101-40 
732-82 
14-50 

6-22 
6-25 
1-00 

1899 
1900 
1901 

Patrick,  G.M.L.  545  ... 
Do.  do. 
Do.  do. 

34-00 
82-50 
76-50 

144-80 
245-50 
120-70 

4-26 
2-97 
1  -58 

Total 

61105 

1,955-29 

320 

*  Includes  140*27ozs.  of  dollied  and  specimens. 
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From  the  above  figures  it  appears  that  the  crushings  recorded 
since  1898  show  that  the  average  yield  of  the  Black  Shepherd  Eeef 
has  becD  at  the  rate  of  over  3ozs.  per  ton. 

Eastern  Reef. 

The  Eastern  Reef  lies  about  60  chains  to  the  north-west  of  the 
Black  Shepherd,  outcrops  for  about  2,600  feet  and  has  been  opened 
up  in  eight  or  nine  different  localities. 

The  sketch  plan  shows  the  relative  position  of  the  leases,  the 
workings,  and  the  outcrop  of  the  reef,  so  far  as  it  can  be  followed 
on  the  surface. 

Fig.  15. 


The  reef  is  worked  in  two  leases,  viz. :  The  Eastern  G.M.L. 
451,  and  the  Eastern  No.  1  G.M.L.  463.  The  reef  has  a  general 
strike  of  N.  30  E.,  and  an  underlie  to  the  south-east  at  angles 
varying  from  35  to  40  degrees. 

Eastern  No.  1,  G.M.L.  463. — The  eastern  reef  enters  the 
lease  on  the  north-eastern  boundary  and  continues  without  interrup- 
tion across  the  whole  length  of  the  lease.  The  reef  has  been 
opened  up  in  two  separate  localities  (a)  and  (b).  At  (a)  are  two 
shafts,  inaccessible  at  the  date  of  my  visit,  sunk  to  the  south-east 
of  the  reef,  which  at  this  point  had  been  opened  up  for  about  42 
feet  along  the  outcrop.  At  the  southern  end  of  the  trench  the  reef 
is  encased  in  the  foliation  planes  of  the  schist,  which  forms  the 
staple   matrix   of   the   auriferous  reefs   in  this  neighbourhood. 
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There  is  a  fair  quantity  of  stone  at  grass  awaiting  crushing. 
The  same  reef  can  be  followed  across  the  lease  to  (6),  near  the 
southern  boundary  of  the  property.  The  reef  at  this  point  has 
been  followed  for  a  distance  of  35  feet  along  the  outcrop,  and  two 
shafts,  now  quite  inaccessible,  were  put  down  with  the  object  of 
intersecting  it  at  a  depth.  These  shafts,  the  deepest  of  which  is 
29  feet,  were  sunk  through  decomposing  micaceous  schists.  A 
crushing  of  23  tons,  in  the  year  1898,  yielded  28*75ozs.  of  gold,  or 
at  the  rate  of  l-25ozs.  per  ton. 

Eastern,  Gr.M.L.  451. — The  reef  enters  this  property  at  the 
north-east  boundary,  and  traverses  the  lease  from  end  to  end 
without  any  interruption.  Four  shafts  have  been  used  to  workjthe 
reef,  1,  2,  3  and  4. 

The  Main  Shaft  (1)  has  been  put  down  46  feet,  at  which  point 
the  reef  was  intersected,  and  was  found  to  be  five  feet  in  thickness. 
From  the  foot  of  the  shaft,  the  reef  has  been  followed  down 
for  a  distance  of  35  feet  on  the  underlie,  as  shown  in  the  section, 
Fig.  16. 

Fig.  16. 


SECTION     ACROSS  THE  EASTERN  REEF    G.M  L.45r  YANDICOOGIHA 


A  drive  40  feet  in  length  has  been  put  in  along  the  reef  to  the 
northwards  from  the  foot  of  the  underlie,  there  is,  however,  only 
an  inch  or  two  of  quartz  showing  in  the  face.  Southwards  (from 
the  underlie  the  drive  has  been  continued  for  about  20  feet,  and  at 
the  face  of  the  drive  the  reef  measures  two  feet  nine  inches  in 
thickness.  Shaft  (2),  better  known  as  the  Water  shaft,  has  been 
sunk  to  a  depth  of  70  feet  through  a  micaceous  quartz  schist  [5411]. 

At  the  date  of  my  visit  there  was  11  feet  of  water  standing  in 
the  shaft,  and  I  was  informed  that  while  the  shaft  was  being  sunk, 
water  at  the  rate  of  from  600  to  1,100  gallons  per  hour  flowed  in. 
It  is  contemplated  continuing  this  shaft,  when  proper  pumping 
appliances  are  available,  with  the  object  of  striking  the  Eastern  Reef, 
which  should  be  met  with  at  110  to  130  feet. 

Shaft  (3)  is  situated  near  the  north-west  angle  of  the  lease, 
and  has  been  carried  down  to  a  depth  of  22  feet  vertically.  The 
reef  at  the  foot  of  the  shaft  is  three  feet  two  inches  in  thickness, 
and  is  of  the  usual  tyi>e.    The  reef  has  been  worked  out  from  this 
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level  to  the  surface  and  is  said  to  have  yielded  good  returns. 
Shaft  (4) ,  which  was  inaccessible  at  the  date  of  my  visit,  had  been 
carried  down  to  a  vertical  depth  of  40  feet,  and  showed  about  three 
feet  of  quartz,  which,  however,  is  said  to  have  been  unpayable. 

The  quartz  [5410]  contains  a  little  iron  pyrites,  galena,  together 
with  small  quantities  of  green  and  blue  carbonates  of  copper.  A 
good  deal  of  free  gold  is  showing  in  the  stone  at  grass,  of  which 
there  is  estimated  to  be  about  200  tons.  There  has  been  no  crushing 
for  about  two  }  ears.  From  the  fact  that  some  of  the  stone  in  the 
eastern  reef  is  slickensided  it  would  seem  that  considprable  move- 
ment has  taken  place  since  the  formation  of  the  reef,  an  observation 
which  is  confirmed  by  the  occurrence  of  violently  contorted  and 
puckered  "  formation  "  (crushed  rock)  between  the  walls.  Work 
has  hardly  been  carried  on  sufficiently  far  for  any  observations  as 
to  the  trend  of  the  ore  chutes  to  be  definitely  made  out.  Between 
the  years  1898  and  1903,  there  have  been  crushed  from  this  lease 
665'85  tons  of  quartz,  recorded  as  yielding  777'55ozs.  of  gold,  thus 
averaging  l-17ozs.  to  the  ton. 

The  Eastern  Reef  can  be  followed  for  a  distance  of  1,100  feet 
along  the  outcrop,  from  the  south-eastern  boundary  of  Gr.M.L.  451. 

The  following  table  shows  the  yield  of  the  Eastern  Reef,  as 
shown  by  official  data : — 


Table  showing  the  yield  of  the  Eastern  Beef. 


Year. 

Name  of  Lease. 

Ore 
crushed 

Gold 
there- 
from. 

Kate 
per 
ton. 

Total 
ore 
crushed. 

Total 
gold 
there- 
from. 

Average 
rate 
per 
ton. 

1898 

1898 
1899 
1900 
1901 
1902 
1903 

Eastern  No.  1,  G.M.L. 

463 

Eastern,  G.M.L.  451  ... 

Do.   

Do.   

Do.   

Do.   

Do.   

tons 
23-00 

114-00 

359-85 
22-50 
35-50 
Nil. 

111-00 

ozs. 
28-75 

154-40 
398-05. 
31-75 
51-60 
Nil. 
11300 

ozs. 
1-25 

1-35 
110 
1-41 
1-45 
Nil. 
1-02 

tons. 
23-00 

642-85 

ozs. 
28-75 

748-80 

ozs. 
1-25 

116 

Total   

665'85 

77755 

117 

Lady  Adelaide  Reef. 

The  Lady  Adelaide  Reef  lies  about  60  chains  south-west  from 
the  Eastern  Reef,  and  the  outcrop  is  parallel  thereto.  It  is  possible, 
however,  that  the  two  are  one  and  the  same  reef,  although  the 
quartz  [5413]  differs  somewhat  from  that  of  the  Eastern.  The 
reef  can  be  followed  along  the  surface  for  about  2,000  feet. 

Lady  Adelaide,  G.M.L.  49. — No  work  was  going  on  at  the 
date  of  my  visit.  A  main  shaft  had  been  put  down  to  a  vertical 
depth  of  60  feet,  and  is  said  to  have  passed  through  the  reef  at 
15  feet.  A  drive  about  70  feet  in  length  has  been  put  in  in  a  south- 
easterly direction  from  the  foot  of  the  shaft,  and  another  of  20  feet 
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to  the  north-west ;  both,  however,  are  now  full  of  water,  which 
reaches  to  a  height  of  nine  feet  from  the  bottom  of  the  shaft. 

The  Lady  Adelaide  Reef  has  been  opened  up  along  the  surface 
for  a  considerable  distance  northwards,  but  very  little  work  appears 
to  have  been  done,  as  is  borne  out  by  the  records  of  crushings 
shown  in  the  table. 


Table  showing  the  yield  of  the  Lady  Adelaide  Reef. 


Year, 

Name  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Eate  per 
ton. 

1898  ... 

1899  ... 

1900  ... 

1901  ... 

Lady  Adelaide  No.  1,  G.M.L. 

562 

Do.                      do.  ... 
Do.                     do.  ... 
Do.                     do.  ... 

Total   

tons. 
35-25 

20-00 

6-00 

ozs. 
62-80 

22-50 

3-00 

ozs. 
1-78 

1-12 

-50 

6125 

88-30 

1-M 

The  following  plan  shows  the  relative  positions  of  the  Lady 
Adelaide  and  the  Uncle  Tom  Reefs  :  — 

Fig.  17. 


PLAN  SHEWING  THE  POSITION  OF  THE  LADY  ADELAIDE  AND  UNCLE  TOM  REEFS   YANDICOOGINA  . 
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Uncle  Tom  Reef. 

The  Uncle  Tom  Reef  traverses  three  properties,  Cyclone, 
G.M.L.  386,  Uncle  Tom,  G.M.L.  250,  and  Uncle  Tom  West, 
G.M.L.  461. 

Cyclone,  G.M.L.  386. — A  fairly  well-defined  quartz  reef, 
having  an  average  bearing  of  25  degrees  30  minutes,  has  been 
opened  up  along  its  outcrop  for  about  130  feet.  The  workings  are 
inaccessible,  hence  nothing  could  be  seen.  There  do  not  appear  to 
have  been  any  crushings  recorded  from  this  property.  This  reef 
can  be  followed  with  scarcely  any  interruption  south-westerly  into 
the  adjoining  lease — the  Uncle  Tom. 

Uncle  Tom,  G.M.L.  250. — A  good  strong  reef,  forming  the 
summit  of  a  fairly  conspicuous  ridge,  outcrops  on  a  bearing  of  63 
degrees,  and  has  been,  so  far  as  may  be  judged  by  the  condition  of 
the  surface,  extensively  worked.  The  workings,  however,  are 
inaccessible,  hence  nothing  can  be  seen  as  to  the  behaviour  of  the 
reef  underground.  So  far  as  may  be  seen  by  the  material  at  grass, 
the  reef  occurs  in  schist  country. 

A  parallel  reef  outcrops  on  a  bearing  of  56  degrees,  and  is 
situated  33  feet  north  of  this  main  reef.  This  reef  has  been  worked 
to  some  extent.  A  shaft,  62  feet  from  the  north-west  angle  of  the 
lease,  on  a  bearing  of  276  degrees,  has  been  carried  down  29  feet 
vertically.  The  reef  measures  three  feet  between  the  walls.  The 
quartz  [5415]  from  the  reef  contains  large  quantities  of  massive  iron 
pyrites,  often  in  pieces  of  large  size,  a  little  galena,  and,  in  much 
smaller  proportions,  zinc  blende. 

An  east  and  west  reef,  which  may  have  some  connection  with 
the  main  quartz  reef,  enters  the  lease  at  the  north-east  angle  of  the 
ground,  and  can  be  followed  eastwards  for  about  900  feet. 

The  following  table  gives  the  total  gold  yield  of  the  Uncle  Tom 
line  of  reef  : — 


Table  showing  the  yield  of  the  Uncle  Tom  Beef. 


Year. 

Name  of  Lease. 

Ore 
cruslied. 

Gold 
there- 
from. 

Bate 

per 

ton. 

Total 
ore 
crushed. 

Total 
Gold 
there- 
from. 

Average 
rate  per 
ton. 

1898 
1899 
1900 
1901 
1899 

1900 
.  1901 

Uncle  Tom,  G.M.L.  494 

Do.  do. 

Do.  do. 

Do.    '  do. 
Uncle    Tom  West, 
G.M.L.  461 

Do.  do. 

Do.  do. 

Total   

tons.  ozs. 
100-00  1440-00 

46-  50  i  218-41 
130-70  j  251-25 

27-00  j  76-75 
83-85  146-75 

15-00  24-00 

47-  00  j  82-75 

ozs. 
4-40 
4-69 

1-  92 

2-  84 

1-75 
1-60 
1-76 

tons. 
304-20 
145-85 

ozs. 
986-41 
253-50 

ozs. 
3-24 
1-73 

...  45005 

1,239*91 

2-64 
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Aunt  Sally  Reef. 

A  quartz  reef,  from  which  two  small  crushings  have  been 
recorded,  has  been  worked  on  G.M.L.  495,  but  being  abandoned  and 
at  the  present  time  wholly  inaccessible,  no  description  of  either  the 
nature  of  the  reef  or  its  behaviour  underground  can  be  given.  It 
is  conceivable  that  the  Aunt  Sally  Reef  is  the  continuation  of  that 
east  and  west  reef  which  enters  the  Uncle  Tom,  Gr.M.L.  386,  at  its 
north-west  angle.  If  this  be  so,  then  it  appears  probable  that  a 
certain  amount  of  longitudinal  movement  had  taken  place  along  the 
line  of  the  Uncle  Tom  and  Lady  Adelaide  Reefs,  and  has  had  the 
effect  of  dislocating  the  Aunt  Sally  Reef.  The  yield  of  this  reef  is 
shown  in  the  following  return  : — 


Table  shoiving  the  yield  of  the  Aunt  Sally  Beef. 


Year. 

Name  of  Lease. 

Ore 
Crushed. 

Gold 
therefrom. 

Kate 
per 
ton. 

1898 
1899 

Aunt  Sally,  G.M.L.  495 
Do.  do. 

tous. 
13-50 
13-50 

ozs. 
12-75 
8-25 

ozs. 
•94 
•61 

Total   

27'00 

2100 

78 

Trilby  Reef. 

Another  reef,  the  Trilby,  which  may  represent  a  continuation 
of  the  Uncle  Tom  Reef,  has  been  worked  in  G.M.L.  396,  on  the 
Western  bank  of  one  of  the  important  tributaries  of  Yandicoogina 
Creek.  The  reef  occurs  in  the  belt  of  schist,  which  traverses  the 
whole  length  of  the  productive  area  of  the  field.  The  property  was 
abandoned,  and  the  workings  inaccessible,  hence  no  details  as  to 
the  character  and  dimensions  of  the  reef  were  obtainable.  As  may 
be  seen  by  the  table  attached,  there  have  been  two  small  crushings 
recorded,  one  averaging  two  and  three-quarter  ounces  of  gold  to  the 
ton,  and  the  other  nearly  three  and  a-half  ounces. 


Table  showing  the  yield  of  the  Trilby  Beef. 


Year. 

Name  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1898  ... 

1899  ... 

Trilby,  G.M.L.  396   

Do.  do  

tons. 
35-25 
30-75 

ozs. 
122-80 
84-70 

ozs. 
3-48 
2-75 

Total   

66-00 

207*50 

314 

Invincible  Reef. 


The  Invincible  Reef  lies  on  the  western  bank  of  Yandicoogiua 
Creek,  about  a  mile  and  a  half  south-west  of  the  Uncle  Tom  line. 
The  reef  has  been  worked  in  two  adjoining  properties  of  six  acres 
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each,  viz.,  the  Invincible,  G.M.L.  557  and  G.M.L.  561.  The  main 
reef  has  an  average  strike  of  281  degrees,  and  underlies  to  the 
south  at  angles  varying  from  25  to  30  degrees,  and  is  enclosed 
in  schist  of  the  usual  type.  About  20  feet  to  the  south  is 
a  parallel,  though  very  thin,  vein  of  laminated  jasper  (chert  ?)  of 
the  type  which  forms  such  a  conspicuous  feature  in  many  of  the 
other  goldfields  of  the  State.  The  quartz  [5414]  of  the  main 
Invincible  Reef  is  a  grey  glassy  variety,  apparently  entirely  devoid 
of  any  accessory  minerals  other  than  gold.  So  far  as  may  be  seen, 
the  reef  is  about  one  foot  in  thickness. 

There  are  three  shafts  on  G-.M.L.  557,  but,  beyond  two  men 
engaged  in  dry- blowing,  no  work  of  any  description  was  being 
carried  out.    The  main  shaft  is  said  to  have  been  carried  down 

39  feet  vertically  (at  which  depth  the  reef  was  met  with),  and 
continued  some  distance  farther  on  the  underlie  of  the  reef.  Water 
is  standing  in  the  underlie,  which  prevents  anything  being  seen. 

The  Invincible  Reef  has  a  record  of  52'31ozs.  to  the  ton, 
obtained  from  a  crushing  of  13-40  tons  of  quartz,  which  yielded 
701  ozs.  of  gold.  This  crushing,  which  took  place  in  1899,  is  the 
only  one  recorded  from  the  property. 

Granite  Reef. 

What  is  known  as  the  Granite  Reef  is  situated  some  miles  due 
north  of  the  Black  Shepherd,  and,  as  may  be  inferred  from  its  name, 
occurs  in  the  granite  area,  which  occupies  such  an  extensive  tract  of 
country  to  the  north  of  Yandicoogina.  The  reef,  which,  so  far  as 
can  at  present  be  seen,  is  only  from  six  to  eight  inches  in  thickness, 
has  an  average  strike  of  100  degrees,  and  an  underlie  of  from 

40  to  45  degrees  to  the  north.  Operations  have  been  confined  to 
sinking  a  vertical  shaft,  through  granite,  to  a  depth  of  25  feet,  and 
taking  out  the  whole  of  the  stone  from  this  level  to  the  surface.  !5 

The  country  rock,  as  is  shown  (Fig.  18),  is  traversed  by  vertical 
joints. 

Fig.  18. 


SECTION  ACROSS  THE  GRANITE  REEF  G  Ml  S86yANOieO0ClNA 
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Some  little  distance  to  the  west  of  this  is  another  quartz  reef, 
one  foot  three  inches  in  thickness,  underlying  to  the  south  at  an 
angle  of  31  degrees.  Very  little  work  has  been  done  upon  this 
reef.  The  quartz  [5412]  contains  galena  arranged  in  bands  through 
the  stone,  and  a  little  zinc  blende  in  addition  to  free  gold. 


Table  showing  the  Yield  of  the  Granite  Beef. 


Year. 

Name  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1900  ... 

Granite  G.M.L.  586   

9-00 

40-50 

4-50 

1901  ... 

Do.  do. 

26-00 

52-00 

2-00 

Total   

2500 

92-50 

2*64 

In  addition  to  the  above-mentioned  reefs,  there  are  one  or  two 
others  which  are  at  present  abandoned  and  to  which  access  is  not 
obtainable,  hence  any  description  thereof  is  impossible. 

The  following  synoptical  table  gives  the  total  gold  yield  of 
Yandicoogina  in  so  far  as  it  may  be  obtained  from  official  statis- 
tics : — 


Synoptical  Table  showing  the  Yield  of  the  Yandicoogina 
Reefs. 


Name  of  Keef. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

ozs. 

Aunt  Sally   

27-00 

2100 

•78 

Black  Shepherd  ... 

61105 

1,955-29 

3-20 

Eastern 

665-85 

777-55 

1-17 

Granite 

35  00 

92-50 

2-64 

Harp  of  Erin   

2250 

11-55 

•51 

Invincible  

13-40 

70100 

52-31 

Jupiter   

113-50 

586-70 

5-17 

Lady  Adelaide 

61-25 

88-30 

1-44 

Lone  Hand   

16-00 

23-30 

1-45 

Trilby   

66-00 

207-50 

314 

Uncle  Tom 

450-05 

1,239-91 

2-64 

Zin^ara 

840 

6-80 

•80 

Sundry  Claims   

7275 

56-10 

•77 

Total   

2,16275 

5,767'50 

266 

Adding  to  this  the  325ozs.  obtained  by  cyanidiug  700  tons  of 
tailings  accumulated  at  the  Lady  Adelaide  Battery  and  from  the 


H.  J.  Pether.  Government  Photo/ithographer,  Perth.  W.  A. 


73 


reefs  it  is  impossible  to  specify,  it  appears  that  6,092'50ozs.  of 
gold  from  2,162'75  tons  of  ore  has  been  obtained  from  the  mining 
centre  of  Yandicooj^ina  ;  and,  so  far  as  operations  have  at  present 
gone,  the  average  yield  per  ton  of  ore  has  been  2'81ozs. 

F— Mount  Elsie. 

The  Mount  Elsie  Dit^gings  are  situated  about  30  miles  to  the 
east  of  Yandicoogina,  on  the  head-waters  of  Elsie  Creek,  one  of  the 
tributaries  of  the  De  Grev  (Nullagine)  River.  The  Mountain  from 
which  the  district  takes  its  name  rises  to  a  considerable  altitude 
above  the  general  level  of  the  surrounding  country,  and  forms  a 
very  conspicuous  feature  in  the  landscape,  visible  for  many  miles  in 
all  directions.  Mount  Elsie  itself  is  formed  of  schistose  rocks, 
intersected  by  numerous  laminated,  iron-stained  quartz  reefs,  with 
thin  quartz  leaders  ramifying  in  all  directions.  These  schists  are 
sandwiched, as  it  were,  between  two  belts  of  limestone-like  weathering 
schist  of  the  type  common  to  those  portions  of  the  Pilbara 
Groldfield  so  far  examined,  as  is  seen  in  the  geological  section, 
Fig.  7.  The  southern  slopes  of  the  hill  are  drained  by  a  deep 
gully  and  its  tributaries,  and  at  the  date  of  my  visit  two  men  were 
engaged  in  dry-blowing,  with  fairly  successful  results.  The  detrital 
gold  in  the  creek  is  evidently  of  distinctly  local  origin,  and  owes  its 
presence  to  the  disintegration  of  the  numerous  quartz  leaders  by 
which  the  hill  is  traversed.  What  may  be  called  the  Mount  Elsie 
belt  is  continuous  for  some  miles  to  the  south-east,  and  several  well 
marked  summits  rise  from  different  portions  of  the  belt.  One  of 
the  most  j)rominent  of  these  rises  to  a  height  of  about  380  feet  by 
aneroid  above  the  camp  at  the  base  of  Mount  Elsie.  This  hill 
forms  the  continuation  of  what  may  be  called  the  Mount  Elsie 
Group  of  Reefs,  which  outcrop  with  more  or  less  interruption  along 
the  summit  and  the  flanks  of  the  tortuous  ridge,  of  which  the  hill 
forms  a  part.  The  hill  itself  is  formed  of  decomposing  greenstone, 
traversed  by  a  network  of  somewhat  quartzose  ironstone  veins. 
Several  old  workings  and  dry-blown  patches  attest  the  fact  that 
the  district  must  have  been  the  scene  of  more  or  less  desultory 
prospecting  at  one  period  of  its  history. 

Another  summit,  about  a  mile  to  the  north-east,  is  formed  of 
what  appears  to  be  a  decomposed  massive  greenstone,  intersected  by 
veins  of  quartz  and  ironstone. 

No  mining  operations  of  any  kind  were  going  on  at  the  date  of 
my  visit  to  Mount  Elsie,  and,  judging  by  the  condition  of  affairs, 
very  little  had  gone  on  for  some  considerable  time. 

Elsie,  G.M.L.  86.— The  only  place  at  which  any  serious 
attempt  at  mining  had  been  carried  out  was  at  the  Elsie  mine, 
which  is  situated  at  the  foot  of  the  hill  from  which  the  locality 
derives  its  name.  A  plan  and  section  of  the  workings  of  this  mine 
is  shown  in  Fig.  19. 
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The  Mount  Elsie  mine  is  the  same  as  that  shown  on  the  maps 
of  the  district  as  Duncan  and  Suilivan's  Gold  Mine. 

The  outcrop  of  the  Elsie  Reef  forms  the  summit  of  a  high  ridge, 
which  extends  for  a  considerable  distance  to  the  west.  The  reef  has 
been  worked  from  the  outcrop  down  to  a  point  some  76  to  80  feet  verti- 
cally below  it,  on  an  underlay  of  about  68  to  70  degrees.  The  reef  has 
been  worked  along  the  outcrop  for  104feet  from  the  mouth  of  the  shaft. 
A  crosscut  has  been  put  in  northwards  from  the  base  of  the 
hill  at  a  few  feet  above  the  level  of  the  creek.  This  crosscut,  which 
had  been  carried  through  greenstone,  intersected  the  Elsie  Reef  at  a 
point  150  feet  from  the  mouth  ;  here,  however,  it  is  only  an  inch  or 
two  in  thickness.  As  measured  in  the  drive  along  the  reef,  the 
strike  is  298deg.  Twenty-six  feet  from  the  crosscut  is  the  underlie 
shaft  connected  with  the  surface.  At  the  foot  of  the  underlie  shaft 
the  "reef"  is  made  up  as  follows: — Quartz,  1  foot  on  the  footwall, 
and  quartz  4  inches  on  the  hanging  wall,  separated  by  about  12 
inches  of  formation.  A  good  deal  of  work  had  evidently  been  done 
below  the  level  of  the  drive  at  the  shaft,  but  very  little  could  be 
seen  owing  to  its  inaccessibility.  Thirty-four  feet  north-west  from 
the  shaft  a  crosscourse  (?  fault)  crosses  the  reef  on  a  bearing  of 
260,  and  shifts  the  main  reef  westward  about  20  feet ;  at  this  point 
it  resumes  its  normal  course  (315)  and  has  been  opened  out  for  a 
distance  of  18  feet.  The  face  of  the  drive,  however,  shows  but 
two  inches  of  quartz,  underlying  to  the  south-west  at  an  angle  of  68 
degrees.  The  crosscourse  (?  fault)  carries  a  little  quartz ;  the 
crosscut  has  been  carried  about  40  feet  north  from  the  point  at  which 
it  is  crossed  by  the  main  reef,  to  what  in  all  probability  marks  the 
extension  of  the  crosscourse  (?  fault).  Owing,  however,  to  the 
similar  nature  of  the  rock  throughout  the  whole  length  of  the 
tunnel,  rendering  a  fault,  unless  marked  by  a  quartz  reef,  very 
difficult  of  detection,  this  cannot  be  definitely  proved.  The  cross- 
cut (?)  has  been  continued  for  a  further  distance  of  49  feet  along 
a  bearing  of  302  degrees,  or  roughly  parallel  to  the  main  quartz 
reef,  but,  so  far  as  may  be  seen,  without  opening  up  any  fresh  ore 
body.  From  the  face  of  the  tunnel  the  country  to  the  south  has 
been  explored  for  a  distance  of  16  or  17  feet,  but  without  any 
success. 

Some  distance  further  west  and  at  a  very  much  higher  level 
on  the  northern  flank  of  the  ridge,  a  tunnel,  as  shown  in  the  section. 
Fig.  19,  has  been  put  in  on  a  bearing  of  221  degrees  through  green- 
stone for  a  distance  of  94  feet  to  the  reef,  which  proved  to  be  12 
inches  thick.  Free  gold  was  showing  in  the  stone  lying  at  the 
mouth  of  the  tunnel,  and  which  had  obviously  been  obtained  from 
the  reef  itself. 

When  the  Elsie  mine  was  at  work  the  ore  was  crushed  at  a 
Tremain  Mill  erected  at  the  base  of  the  hill ;  water  for  crushing 
purposes  was  obtained  from  a  v/ell  put  down  in  greenstone  country 
in  close  proximity. 


76 


Tlie  yield  of  the  Elsie  Reef  may  be  seen  by  an  inspection  of 
the  figures  in  the  table,  which  have  been  taken  from  official 
sources : — 


Table  showing  the  Yield  of  the  Elsie  Beef. 


Year. 

Ore 
cruslied.. 

Gold 
tlieref  r  om . 

Eate  per 
ton. 

tons. 

ozs. 

ozs. 

1899  

14-25 

268-45 

18-83 

1900  

28-00 

204-00 

7-28 

1901  

230-00 

519-77 

2-26 

1902  

136-00 

421-60 

310 

Total   

408-25 

1,413-82 

3-46 

In  addition  to  this,  the  official  figures  disclose  that  in  1 901 
20  tons  of  ore  from  sundry  claims  yielded  17-90ozs.  of  gold,  or  at 
the  rate  of  'H9ozs.  to  the  ton. 

Gr  — Boodalyerri. 

The  almost  abandoned  workings  at  Boodalyerri  lie  about  six 
miles  to  the  east  of  Mount  Elsie,  and  occur  in  granite  country, 
which  occupies  an  extensive  area  in  the  vicinity.  The  workings, 
though  in  granite  country,  are  situated  not  far  from  the  boundary 
of  the  basic  schists  into  which  the  granite  is  clearly  seen  to  be  in- 
trusive. In  the  vicinity  of  the  schists,  the  granite  has  a  rude  folia- 
tion, but  whether  this  is  of  the  same  age  as  that  which  affects  the 
schists  cannot  be  satisfactorily  made  out.  The  greenstone  schists 
are  associated  with  beds  of  micaceous  schists. 

A  series  of  photographs,  showiag  the  mtrusive  nature  of  the 
granite,  were  taken,  as  well  as  the  workings  at  Martin's  Mine ;  but, 
owing  to  difficulties  of  temperature,  transport,  etc.,  none  of  the 
negatives,  on  being  developed,  proved  fit  for  reproduction. 

Golden  Granite  G.M.L.  601. 

The  Golden  Granite  Mine  at  Boodalyerri,  worked  by  Mr 
Martin,  lies  about  six  miles  to  the  east  of  Mount  Elsie,  and  is 
situated  in  the  granite  area  which  occupies  such  an  extensive  tract 
of  country  in  this  portion  of  the  district.  The  deposit,  so  far  as 
could  be  seen  at  the  date  the  district  was  visited,  consists,  as  shown 
in  the  generalised  section  figure  20,  of  an  irregular  network  of 
small  quartz  leaders  (many  of  them  less  than  a  quarter  of  an  inch 
in  thickness),  occurring  in  close  proximity  to  a  greenstone  dyke. 
Mining  operations  have  been  carried  out  along  a  joint  striking  N. 
40  W.,  and  underlying  at  65  degrees  to  the  west.  For  some  distance 
from  either  wall  of  the  joint,  which  carries  a  thin  vein  of  quartz, 
the  granite  has  been  altered  into  a  greenish  yellow  rock  [5395] »  the 
composition  of  which,  as  determined  by  Mr.  E.  S.  Simpson,  is 
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shown  by  the  figures  in  the  Table  on  page  12.  The  zone  of  decom- 
position has  no  defined  boundaries,  but  passes  almost  insensibly 

Fig.  20. 


GENERALISED  SECTION  r..^ 

ACROSS  THE  COLOEN  GRANITE  REEF  BOOOALYERRIE 

into  the  normal  granite  of  the  neighbourhood.  The  decomposed 
rock  contains  small  quantities  of  iron  pyrites. 

A  vertical  shaft,  82  feet  distant  from  the  outcrop,  intersects  the 
greenstone  dyke  at  20  feet  from  the  ground  level,  at  which  point  it 
is  four  feet  in  thickness. 

About  SOOozs.  of  alluvial  gold  are  stated  to  have  been  obtained 
from  the  gully  adjoining  the  reef,  to  the  disintegration  of  which,  the 
origin  of  the  detrital  gold  may  be  ascribed.  The  official  returns, 
however,  show  only  IGOozs.  of  alluvial  gold  from  this  centre;  it  is, 
however,  probable  that  a  good  deal  of  the  gold  won  has  not  been 
officially  reported,  or  else  it  has  been  included  in  the  returns  from 
the    district  generally." 

Another  rich  leader  about  197  feet  north  30  west  from  the  main 
shaft  has  been  worked,  and  about  16  tons  of  stone  raised,  which  are 
said  to  have  yielded  lOOozs.  of  gold.  This  leader,  which  occurs  in  a 
similar  decomposed  granite  country,  has  been  followed  to  a  depth 
of  50  feet  below  the  surface,  at  which  point  it  cut  out.  The  general 
strike  of  the  leader  practically  coincides  with  that  previously 
described. 

The  stone  at  the  Golden  Granite  was  crushed  on  the  spot  by  a 
small  three-head  mill  driven  by  a  windmill ;  and  another  smaller 
one  was  utilised  for  raising  water  from  the  dam  to  the  battery  tanks. 

G.M.L.  617. — Some  distance  to  the  north-east  of  the  Golden 
Granite  Eeef  lies  what  was  known  as  Bateman  and  White's  Reward, 
at  one  time  held  as  G.M.L.  617.    The  property,  however,  has  been 
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abandoned.  So  far  as  could  be  seen,  the  reef  bears  north  72  degrees 
west,  and  underlies  to  the  south  at  a  very  high  angle.  About  16 
tons  of  quartz  from  this  vein  are  said  to  have  yielded  lOOozs.  of 
gold.  The  vein  upon  which  operations  have  been  carried  out  lies 
150  feet  distant  from  a  very  large  quartz  reef,  which  has  an  average 
strike  of  162  degrees.  The  reward  lease  lies  amid  a  network  of  reef 
and  leaders,  lying  roughly  parallel  to  one  another. 

The  records  show  that  the  Golden  Granite  lease  has  produced 
the  gold  showing  in  the  following  table  : — 


Table  shoivivg  the  Yield  of  the  Golden  Granite  Reef. 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1901   

14-25 

*250-00 

17-54 

1902   

38-00 

tl59-05 

8-83 

1903   

74-00 

41800 

5-65 

Total   

10625 

827-05 
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*  Includes  74'OOozs.  of  dollied  and  specimens, 
t  Includes  25-OOozs.  of  dollied  and  specimens. 


From  what  is  known  as  the  Granite  Proprietary  G.M.L.  598, 
there  have  been  obtained  50ozs.  of  dollied  and  specimen  gold, 
whilst  from  sundry  claims  in  the  vicinity  there  have  been  officially 
reported  in  1900  160ozs.  of  gold,  thus  bringing  the  total  yield  of 
this  small  mining  centre  up  to  l,037ozs. 

H.— Mosquito,  Sandy,  and  Middle  Creek  Districts 

(With  a  Geological  Sketch  Map). 

Mosquito  Creek. — The  reefing  centre  of  Mosquito  Creek  lies 
about  24  miles  due  east  of  Nullagine,  upon  the  head  waters  of  the 
Nullagine  River,  and,  according  to  the  official  statistics,  has  been 
responsible  for  5,305-35ozs.  of  the  gold  from  the  Pilbara  Field,  as 
reported  at  the  close  of  1903. 

The  staple  formation  in  the  district  consists  of  schistose  rocks, 
which  are  either  vertical,  or,  at  any  rate,  inclined  at  high  angles. 
These  schists  are  associated  with  sedimentary  rocks  (grits,  shales, 
and  fine  conglomerates),  from  which,  however,  they  could  not  be 
satisfactorily  separated.  These  sedimentary  beds  appear, |>rm(f/acie, 
to  belong  to  an  older  series  than  those  shown  by  the  symbol  M  on 
the  Geological  maps  attached  to  the  report,  and  inferentially 
assumed  to  be  Cambrian  (?).  These  beds  of  doubtful  geological 
age  whi(,'h  form  the  matrices  of  the  auriferous  reefs,  have 
been  invaded  by  granitic  rocks,  a  conspicuous  boss  of  which  [5425] 
forms  an  important  feature  at  the  township  of  Mosquito.  The 
position  of  this  is  shown  on  the  Geological  Sketch  Map.  This 
granite  boss  has  a  length  of  about  90,  and  a  maximum  wddth  of 
about  40  chains,  and  rises  to  a  considerable  height  above  the 
level  of  the  surrounding  country,  and  makes  a  prominent  feature 
in  the  landscape,  and  is  visible  from  a  distance  of  several  miles. 


79 


The  time  at  my  disposal  in  the  district  was  such  as  permitted 
questions  of  economic  geology  only  being  dealt  with,  hence  there 
was  little  opportunity  of  investigating  purely  stratigraphical  details, 
to  the  solution  of  which  this  district  would  afford  ample  important 
evidence. 

The  Reefs. 

The  following  is  such  a  description  of  the  various  mining  prop- 
erties as  were  open  to  inspection  at  the  date  of  my  visit ;  the  loca- 
tion of  many  of  the  properties  will  be  found  on  the  Geological 
Sketch  Map  of  Mosquito  Creek,  and  others  on  the  40  chain 
Lithograph,  L77,  issued  by  the  Department  of  Mines ;  the 
individual  claims,  however,  not  being  surveyed,  do  not  appear 
on  any  map. 

For  convenience  of  description  the  properties  are  described  in 
geographical  order,  commencing  at  the  easternmost  end  of  the  field. 

Nichol's  Reward,  R.  C.  74  L. — A  small  property  comprising 
a  little  over  11  acres.  Three  shafts  have  been  put  down  near  the 
north-east  angle  of  the  lease.  The  northernmost  shaft  had  been 
put  down  to  a  vertical  depth  of  100  feet,  but  at  the  date  of  my  visit 
was  inaccessible  below  a  depth  of  40  feet.  The  reef  is  very  bunchy 
and  irregular,  but  attains  a  thickness  of  from  six  to  eight  feet  in 
places.  So  far  as  may  be  seen  in  the  workings,  the  reef  occurs 
along  a  shear  plane  in  the  schists.  A  few  feet  to  the  south-west  of 
this,  two  shafts  have  been  sunk  upon  a  quartz  reef,  which  has  an 
average  strike  of  89  degrees  and  a  slight  underlay  to  the  north. 
The  easternmost  of  the  two  shafts  is  stated  to  have  been  carried 
down  to  a  vertical  depth  of  70  feet,  but  was  inaccessible  below  50 
feet.  A  good  strong  reef,  10  feet  in  thickness,  has  been  worked, 
but  it  appears  to  have  gradually  petered  out,  and  at  the  foot  of  the 
shaft,  it  is  said  to  be  only  an  inch  or  two  in  thickness. 
The  workings  have  been  connected  with  another  vertical  shaft  a 
few  feet  to  the  west.  The  reef  is  of  the  same  nature  and  character 
as  that  in  the  northern  shaft.  So  far  as  may  be  judged  by  the  sur- 
face, there  is  every  probability  of  the  reef  having  a  considerable 
horizontal  extent,  though  everything  points  to  the  fact  that  it  would 
be  expected  to  be  extremely  irregular  in  its  thickness. 

The  following  table  shows  the  crushings  from  this  property, 
so  far  as  may  be  gathered  from  the  official  statistics : — 

Table  showing  the  yield  of  NicoVs  Reward  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Kate 
per  ton. 

Tons. 

Ozs. 

1900.. 

12515 

232-05 

1-85 

1901  .. 

127-00 

16712 

1-31 

1902  .. 

162-00 

190-60 

1-17 

1903  .. 

36-00 

5975 

1-66 

Total   

45015 

649*52 

1*44 
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The  fairly  consistent  returns  from  this  property  would  seem 
to  me  to  warrant  rather  more  vigorous  and  systematic  prospecting 
than  has  hitherto  taken  place. 

G-.M.L.  131  L. — A  12-acre  lease  adjoining  the  Reward  Claim 
on  the  west.  Very  little  work  of  any  kind  had  been  done  on  the 
lease.  A  ferruginous  vertical  quartz  reef  of  about  two  feet  in 
thickness  enters  the  lease  on  its  western  boundary  close  to  the 
south-west  corner  of  the  Federal,  G.M.L.  97.  This  reef  trends 
generally  east  and  west,  and  appears  to  be  of  some  horizontal  ex- 
tent.   No  work  appears  to  have  been  done  upon  it. 

Federal,  G-.M.L.  97  L.  (109  L). — A  six-acre  lease  between  the 
Parnell  and  that  previously  described.  A  good  deal  of  more  or 
less  desultory  work  has  been  carried  out  upon  the  lease. 

Near  the  centre  of  the  property,  a  water-shaft  is  being  sunk 
under  an  agreement  with  the  Grovernment.*  Near  the  north-west 
angle  of  the  lease  is  another  shaft  44  feet  in  depth,  on  a  reef 
striking  generally  east  and  west,  but  not  much  work  has  been  done 
upon  it.  Further  to  the  north  on  the  lease  some  desultory  work 
has  been  done  upon  a  parallel  reef. 

According  to  the  official  returns,  the  two  crushings  recorded 
from  this  lease  have  averaged  about  an  ounce  and  a-quarter  to  the 
ton. 

The  following  table  gives  the  crushings  from  this  lease: — 


Table  showing  the  yield  of  the  Federal  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1901  . 

1902  .. 

tons, 
7-00 
41-00 

ozs. 
12-75 
46-45 

ozs. 
1-82 
113 

Total   

48-00 

5920 

1*23 

Parnell,  G.M.L.  95. — A  r2-acre  lease,  owned  by  the  Bell 
Exploration  Company,  upon  which  three  shafts  have  been  sunk,  and 
a  10-head  battery,  to  which  it  is  proposed  to  add  a  cyanide  plant, 
erected. 

The  most  easterly  shaft  has  been  carried  down  to  a  depth  of 
87  feet  upon  a  quartz  reef  underlying  to  the  north.  At  the  foot  of 
the  shaft  the  reef  is  about  three  feet  thick,  and  at  one  place  higher 
up  it  reaches  as  much  as  five  feet.  The  hanging  wall  of  the  reef  is  a 
kaolin ic  decomposed  rock,  which  has  every  appearance  of  being  one 
of  the  sandy  beds  forming  the  sedimentary  series.  No  driving  has 
been  done  on  the  reef.  Some  distance  to  the  south-west  of  this  is 
another  shaft,  said  to  have  been  carried  down  to  a  depth  of  80  feet, 


*0n  the  7tli  of  Miiroli,  the  District  En^rineer  iu  charge  of  the  Mines'  Water  Supply, 
reports  tliat  the  shaft  was  down  110  feet,  without  any  sign  of  water  being 
obtained.— A.G.M. 
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but  at  the  date  of  mv  visit  was  inaccessible  below  about  30  feet 
from  the  surface.  The  reef  is  continuous  with  that  occurring  in  the 
shaft  previously  mentioned.  The  reef  is  about  three  or  four  feet  in 
thickness.  Not  much  work,  however,  appears  to  have  been  done  upon 
it.  The  main  or  water  shaft  has  been  simk  to  a  depth  of  about 
160  feet,  and  two  crosscuts  put  in  to  the  southward  at  100  and  160 
feet  respectively.  The  uppermost  crosscut  has  been  carried  40  feet, 
and  the  lower  one  about  20  feet,  through  a  decomposed  sandy  rock, 
which  has  every  appearance  of  being  a  sandstcme  or  grit.  The  reef» 
which,  so  far  as  has  been  opened  up,  is  small  and  irregular,  occurs 
at  the  junction  of  the  sandstone  (?)  and  a  very  much  harder  and 
fine-grained  rock,  the  nature  of  which  cannot  be  satisfactorily 
determined,  as  the  bed  has  only  just  been  pierced. 

A  supply  of  water,  said  to  be  sufficient  to  keep  the  10-head 
mill  running  eight  hours,  is  drawn  from  this  shaft,  but  after  along 
period  of  dry  weather  a  material  difference  in  the  yield  is  said  to  be 
noticeable. 

According  to  the  official  figures,  it  appears  that  the  yield  of  the 
stone  crushed  from  this  lease  has  been  just  over  an  ounce,  and,  as 
seen  by  the  following  tabic,  only  357  tons  of  ore  have  been  raised 
and  crushed  in  three  years  : — 


Table  showing  the  yield  of  the  Parnell  Reef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

1900  

1901  

1903   

tons. 

5900 
143-35 
155-00 

ozs. 
79-30 
184-60 
120-50 

ozs. 
1-34 
1-28 
•77 

Total   

357'35 

384*40 

1*07 

Parnell  No.  1  West,  G.M.L.  96  L.— This  is  a  six-acre 
lease  adjoining  the  one  previously  described.  The  easternmost  shaft 
has  been  sunk  to  a  vertical  depth  of  56  feet  upon  a  reef  which 
there  is  every  reason  to  believe  is  the  continuation  of  the  one  met 
with  in  the  87  feet  shaft  on  the  Parnell.  As  seen  on  the  surface 
near  the  shaft  ihe  reef  varies  from  three  to  four  feet  in  thickness, 
whilst  at  the  foot  of  the  shaft  it  has  dwindled  to  12  inches.  The 
hanging  wall  side  of  the  reef  is  a  squeezed  or  sheared  slate. 
Another  shaft,  on  what  may  be  a  parallel  reef,  has  been  put 
down  near  the  north-western  corner  of  the  lease.  There  was  little 
to  be  seen  of  it.  The  only  crushing  from  the  Parnell  West  took 
place  in  1901,  when  36- 75  "^tons  of  stone  yielded  24-50ozs.  of  gold, 
or,  at  the  rate  of  0"66ozs.  to  the  ton. 

Parnell  North,  G.M.L.  146  (formerly  G.M.L.  102).— 
A  six-acre  lease  adjoining  the  Parnell  on  the  north.  A  mam  shaft, 
90  feet  in  vertical  depth,  has  been  sunk  on  a  north-west  and  south- 
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east  reef  said  to  be  continuous  with  one  occurring  in  the  Federal 
lease,  referred  to  above.  The  maximum  thickness  of  the  reef 
exposed  is  five  feet,  although  the  average  varies  between  18  inches 
and  two  feet.  There  is,  however,  very  little  to  be  seen  of  the  reef 
owing  to  the  condition  of  the  workings.  The  stone  [5427]  shows 
free  gold  in  places.  A  little  work  has  been  done  on  an  east  and 
west  reef,  which  varies  from  6  to  18  inches  in  thickness,  but  it  is 
said  to  have  been  poor. 

Four  crushings  have  been  recorded  from  this  lease,  as  may  be 
seen  by  the  table  of  statistics,  having  an  average  yield  of  over  an 
ounce  and  a-lialf  to  the  ton : — 


Table  showing  the  yield  of  the  Parnell  North  Reef. 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom- 

per  ton. 

tons. 

ozs. 

ozs. 

1900  

4650 

162-00 

3-48 

1901  

48-35 

52-45 

1-08 

1902  

60  00 

54-90 

•91 

1903  

41-50 

41-00 

-98 

Total   

196-35 

310'35 

1*52 

At  a  point  some  distance  to  the  north-west  of  the  northern 
angle  of  G.M.L.  102  (146)  an  open-cut  187  feet  in  length  has  been 
put  in  on  an  east  and  west  reef,  occurring  along  the  planes  of 
bedding  or  foliation  (?)  of  the  schists,  which  at  this  point  are 
vertical.  There  is,  however,  nothing  to  be  seen,  for  all  the  workings 
have  been  filled  in  or  are  otherwise  inaccessible. 

Bellevue,  Gr.M.L.  129. — This  lease  has  been  abandoned,  and 
four  men's  quartz  claim  has  been  taken  up  upon  it.  The  ground 
embraced  by  the  claim  includes  the  old  workings.  A  shaft  53  feet 
deep  has  been  sunk  upon  a  quartz  reef  underlying  at  15  degrees 
from  the  vertical  and  to  the  north.  The  present  holders  of  the 
claim,  Messrs.  Underwood  and  Co.,  commenced  operations  when  the 
present  shaft  had  been  carried  down  25  feet  from  the  surface.  On 
the  western  face,  at  the  foot  of  the  shaft,  which  is  about  10  feet 
distant,  the  reef  is  only  about  four  inches  thick,  while,  at  the  eastern 
face,  the  reef  measures  as  much  as  two  feet  three  inches.  Under 
foot,  at  the  bottom  of  the  shaft,  the  average  thickness  is  about  one 
foot.  A  little  water  was  oozing  out  from  the  walls  at  the  foot  of 
\  the  shaft.  The  reef  occurs  along  a  line  of  fault,  the  country  rock  is 
slate,  and  the  fiiult  is  parallel  to  the  planes  of  bedding,  which  show 
numerous  slickensided  faces  parallel  to  the  underlie  of  the  reef 
The  reef  is  extremely  irregular  in  its  thickness.  Free  gold  is 
showing  in  the  stone  and  the  casing ;  a  little  iron  pyrites  is  also 
present.  The  only  crushing  recorded  from  this  lease  was  during 
the  year  1902,  when  34-40  tons  of  quartz  yielded  llt5-50ozs.  of  gold 
or  at  the  rate  of  3-38ozs.  to  the  ton,  showing  conclusively  that  a  very 
rich  chute  had  been  struck. 
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A  short  distance  to  the  east  of  the  Bellevue  is  a  reef  about 
three  feet  in  thickness,  worked  by  Messrs.  Ross  and  Wetherall. 
Although  the  stone  is  three  feet  thick,  it  is  only  the  four  inches 
along  the  hanging  wall  of  the  reef  which  carries  any  gold.  The 
reef  occurs  along  the  planes  of  foliation  of  the  schists ;  no  work, 
however,  has  been  done  upon  it.  A  parcel  of  several  tons  is  said  to 
have  yielded  about  three  ounces  of  gold  to  the  ton  ;  as  the  returns 
from  this  property  do  not  appear  in  the  official  statistics  under  the 
name  of  Messrs.  Ross  and  Wetherall,  they  are  probably  included 
under  the  heading  of  the  yield  from  Sundry  Claims. 

The  Sudden  Jerk  is  an  unregistered  claim,  which  has  been 
taken  up  on  an  east  and  west  reef  occurring  along  the  planes  of 
foliation  of  the  schists,  which  underlie  at  a  high  angle  to  the  north. 

A  shaft  was  being  sunk  on  the  reef,  which,  at  the  date  of  my 
visit,  had  been  carried  down  about  20  feet,  and  at  the  foot,  on  the 
western  face,  a  "shear  zone"  of  about  three  feet  in  thickness  was 
exposed.  This  "  zone  "  contained  numerous  quartz  veins,  mostly 
of  small  size ;  there  was,  however,  about  a  foot  of  quartz  on  the 
hanging  walk  The  reef  on  this  property  has  been  extensively 
worked  along  the  outcrop  for  about  two  to  three  feet  from  the 
surface,  but  nothing  very  definite  appears  to  be  known  as  to  its 
yield,  which  in  all  probability  is  included  under  the  heading  of 
Sundry  Claims. 

Rattler,  G.M.L.  130  (formerly  93). — This  is  a  12-acre  lease, 
situated  about  160  chains  to  the  south  of  the  Two-Mile  Well  at 
Moscjuito,  but  has  long  since  been  abandoned.  So  far  as  may  be 
seen  there  are  two  parallel  reefs  upon  the  lease,  which  outcrop  on 
the  summit  and  flanks  of  the  hill,  upon  which  the  old  workings  are 
situated.  Near  the  base  of  the  hill  a  timnel  has  been  put  in  75 
feet  due  north  until  it  reached  an  east  and  west  reef,  from  which 
about  66  tons  of  ore  had  been  obtained.  The  country  rock  is 
plicated  schist  of  the  usual  type  and  the  reef  appears  to  occur 
along  the  planes  of  foliation.  Nothing,  however,  can  be  seen  of  it 
at  the  present  time.  Little  or  nothing  has  been  done  upon  the 
uppermost  vein.  The  official  statistics  given  below  show,  however, 
that  the  average  return  has  been  over  two  oimces  to  the  ton,  from 
which  it  would  appear  that  a  rich  chute  had  been  met  with. 


Table  showing  the  yield  of  the  Battler  Reef. 


Year. 

Ore 
crushed. 

Gold 
therefrom . 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1899  

17-00 

59-50 

3-50 

1901  

22-00 

29-00 

1-32 

1902  

27-00 

48-60 

1-80 

Total   

6600 

13710 

207 

Hugh  Wilkie's  Claim. — A  prospecting  shaft  had  been  sunk 
to  a  depth   of  10  feet,   upon  a  vein  of  quartz    12    inches  in 
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thickness,  underlying  to  the  north.  The  reef  is  encased  in  schist 
country  of  the  type  prevailing  in  the  district.  There  were  about 
five  tons  of  quartz  at  grass. 

Galtee  More,  G.M.L.  79.— The  Galtee  More  Keef  traverses 
the  whole  length  of  the  six-acre  lease,  near  the  northern  boundary, 
and  has  been  opened  up  in  several  places,  but  most  of  the  workings 
are  inaccessible  at  the  present  time.  The  average  crusliings  since 
the  year  1898,  have  been  over  two  and  a-half  ounces  to  the  ton,  and 
over  =£900  is  reported  to  have  been  spent  on  carting  the  stone  to 
the  battery,  the  charges  being  about  £2  10s.  per  ton. 

There  are  two  main  shafts  on  the  property,  the  easternmost 
shaft  is  80  feet  vertical,  and  is  connected  underground  with  the 
western  shaft,  110  feet  distant,  and  100  feet  in  depth.  The  80  feet 
shaft  has  been  carried  down  on  the  reef,  from  a  point  about  30  feet 
below  the  level  of  the  surface.  At  the  foot  of  the  shaft  the  quartz 
is  about  two  feet  thick,  occurring  on  the  hanging  wall  of  a  "  forma- 
tion "  of  four  feet  in  width.  The  "  formation  "  consists  of  fissile 
and  plicated  slates  or  schists  carrying  a  little  iron  pyrites  and 
numerous  quartz  veins.  The  drive  connecting  the  two  shafts  was 
inaccessible,  and  lam  credibly  informed  the  thickness  of  the  quartz 
exposed  did  not  fall  below  18  inches.  The  western  or  100-feet 
shaft  struck  the  reef  at  80  feet  from  the  surface,  and  had  been 
followed  down  upon  the  underlie  for  some  distance.  The  thickness 
of  quartz  exposed  varies  from  1'2  to  18  inches.  The  underlie  of  the 
reef  is  not  nearly  so  steep  as  in  the  other  portions  of  the  workings, 
suggesting  that  the  reef  has  either  (a)  been  faulted  or  (b)  folded. 
About  300  tons  of  stone  was  at  grass  at  the  mouth  of  the  deep  shaft 
awaiting  crushing.  Considering  the  facilities  for  exploitation  which 
this  mine  appears  to  possess,  and  the  consistent  high  yield  of  the 
reef,  as  shown  by  the  official  statistics  below,  it  is  much  to  be 
regretted  that  the  mining  operations  had  not  been  more  systemati- 
cally carried  out. 


Table  showing  the  yield  of  the  Galtee  More  Reef. 


Year. 

Ore 
ci'uslied. 

Gold 
therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1898   

1600 

69-00 

4-31 

1899   

165-00 

433-25 

2-62 

1901   

199-00 

401-95 

2-02 

1902   

104-00 

386-95 

3-72 

Total   

484-00 

1,29115 

2-66 

Galtee  More  West,  G.M.L.  128. — A  12-acre  lease,  adjoining 
the  last.  A  shaft,  110  feet  in  vertical  depth,  had  been  put  down 
with  the  object  of  exploring  the  extension  of  the  Galtee  More  Reef. 
The  shaft,  however,  was  inaccessible,  except  at  some  personal  risk, 
and  no  information  was  available. 
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G-ALTEE  More  North,  G.M.L.  85— The  name  of  this  aban- 
doned 17-acre  lease  implies  that  it  is  situated  on  the  northern 
extension  of  the  Galtee  More  Eeef.  This  lease,  however,  lies  30 
chains  to  the  north  of  the  latter,  and  the  reef  upon  it  trends 
generally  east  and  west.  Work  ceased. some  years  ago,  and  little 
or  nothing  is  now  to  be  seen  of  the  workings.  A  small  crushing  of 
17-25  tons  yielded,  in  1899,  35'20ozs.  of  gold,  or  at  the  rate  of  2-04 
ozs.  per  ton. 

Latest  Surprise,  G.M.L.  127  (formerly  G.M.L.  88,  Latest 
Surprise,  and  G-.M.L.  78,  Surprise). — A  lease  about  25  chains  due 
west  of  the  Galtee  More  group,  embracing  an  area  of  about  six 
acres.  A  shaft  has  been  put  down  to  a  depth  of  94  feet  on  an  east- 
and-west  reef  underlying  to  the  north  at  a  very  high  angle.  At 
the  foot  of  the  shaft  the  thickness  of  the  reef  is  15  inches.  A  drive 
77  feet  in  length  has  been  put  into  the  west.  At  a  point  in  the 
drive  30  feet  from  the  shaft  a  second  has  been  sunk  to  a  depth  of 
50  feet  from  the  floor  of  the  level.  A  drive  10  feet  in  length 
has  been  opened  out  on  the  western  side  of  the  shaft,  and  a  solid 
quartz  reef  of  24  inches  in  thickness  exposed.  The  quartz  contains 
a  little  carbonate  of  iron.  The  reef  occurs  in  sheared  slate,  and 
apparently  occurs  along  a  line  of  fault.  The  sheared  country  rock 
contains  small  quantities  of  iron  pyrites  disseminated  through  it. 
In  the  eastern  face,  at  the  foot  of  the  shaft,  there  is  a  thickness  of 
about  three  feet  of  quartz.  The  ribboned  zone  contains  lenticules 
of  quartz.  The  reef  has  been  worked  to  the  surface  from  about 
100  feet.  The  workings,  which,  however,  are  not  extensive,  are  the 
deepest  in  this  portion  of  the  district. 

Considering  the  high  returns  from  this  reef,  as  shown  in  the 
official  statistics  in  the  table  below,  and  the  facilities  for  exploita- 
tion which  it  presents,  somewhat  more  systematic  work  would 
appear  to  be  warranted. 


Table  showing  the  yield  of  the  Latest  Surprise  Reef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

ozs. 

1898  

16-00 

108-10 

6-75 

1899  

44-25 

84-00 

1  89 

1902  

80-00 

197-00 

2-46 

1903  

108-00 

17910 

1-66 

Total   

248  25 

568-20 

2'28 

Ard  Patrick,  G-.M.L.  143. — A  shaft  has  been  sunk  to  a  depth 
of  80  feet,  and  at  60  feet  a  quartz  reef  of  six  inches  was  struck.  A 
drive  has  been  put  in  20  feet  to  the  east,  and  the  reef  increased  to 
nearly  three  feet  in  thickness.  The  lower  level  at  80  feet  was  inacces- 
sible, but  it  is  said  to  have  been  driven  30  feet  eastward  and  half 
that  distance  to  the  west.     There  were  about  60  tons  of  quartz  at 
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grass,  in  which  free  gold  was  showing  both  in  the  stone  and  on  the 
faces.  The  stone  prospected  well.  There  were  about  60  tons  of 
quartz  at  grass  awaiting  crushing. 

King  Billy. — An  abandoned  quartz  claim.  A  quartz  reef  of 
no  great  thickness  occurs  "on  the  north  side  of  a  vertical  dyke  of 
greenstone,  striking  north  75  degrees  west.  Not  much  work 
appears  to  have  been  done.  The  returns  from  this  property  are 
probably  included  in  the  yield  of  Sundry  Claims,  as  shown  in  the 
official  statistics.  I  have  been  credibly  informed,  however,  that 
there  have  been  two  crushings — one  of  eight  tons,  which  yielded 
15  dwts.,  and  another  of  20  tons,  yielding  10  dwts.  to  the  ton. 

Last  Resource,  Q.C.  223. — A  quartz  claim  held  by  Maurice 
Chaivi,  W.  Britten,  and  J.  Corrin.  A  quartz  reef,  striking  generally 
east  and  west,  and  underlying  at  a  high  angle  to  the  south,  has 
been  opened  up  for  about  100  feet  along  the  outcrop  by  the  previous 
holders  of  the  ground. 

A  shaft  about  80  feet  in  depth  has  been  sunk  on  the  reef,  and 
drives  put  into  the  east  and  west  from  the  bottom.  The  western 
level  has  been  driven  27  feet ;  at  the  foot  of  the  shaft  on  the  west 
the  quartz  is  only  six  inches  thick.  The  reef  is  continuous  to  the 
face  of  the  drive,  where  there  is  about  12  inches  of  quartz  showing 
underfoot.  The  eastern  drive,  which  was  inaccessible,  is  stated  to 
have  been  carried  30  feet.  The  country  rock  is  schist  of  the  type 
prevailing  in  the  district,  and  the  reef  occurs  along  a  shear  zone. 

About  50  feet  east  is  another  reef,  which  has  been  opened  up, 
but  it  is  said  to  have  been  too  poor  to  be  worth  working. 

In  1903,  a  crushing  of  nine  tons  is  recorded  as  having  yielded 
13*50ozs.  of  gold,  or  at  the  rate  of  l'50ozs.  per  ton;  previous  to  this 
the  yield  has  been  shown  under  the  heading  of  Sundry  Claims. 
The  total  tonnage  is  said  to  have  been  about  50  tons,  with  an 
average  yield  of  about  2ozs.  to  the  ton. 

Monte  Carlo  West,  Q.C.  235. — A  quartz  claim  held  by 
Messrs.  Connolly,  Clemmenson,  and  Leonard.  Nothing  was  to 
be  seen  underground  at  the  date  of  my  visit ;  the  quartz  reef 
occurred  along  the  planes  of  foliation  of  the  schists,  which  trend 
generally  east  and  west,  and  di])  to  the  north  at  a  high  angle.  In 
1903,  about  20  tons  of  ore  crushed  yielded  52'80ozs.  of  gold,  or  at 
the  rate  of  2*57ozs.  to  the  ton, 

Messrs.  Clark  and  Ross's  Ground,  which  would  appear  to 
have  been  abandoned,  lies  some  miles  to  the  north  of  Mosquito. 
The  strike  of  the  outcrop  of  the  reef  is  83  degrees,  and  occurs  along 
the  planes  of  foliation,  which  dip  at  a  high  angle  to  the  south. 
The  reef  has  been  worked  for  some  distance  alon^  the  outcrop,  and 
a  considerable  body  of  stone  taken  out.  The  reef  has  been  followed 
down  in  one  place  to  a  depth  of  33  feet.  At  the  foot  the  width 
between  the  walls  of  the  "formation"  is  about  two  feet,  and  the 
total  thickness  of  stone  about  14  inclies.  The  bulk  of  the  quartz  is 
on  the  hanging  wall  of  the  formation.     A  short  distance  lower 
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down  the  eastern  slope  of  the  hill  upon  which  the  above  reef 
outcrops  a  drive  has  been  commenced  upon  the  outcrop  of  the  reef 
(a  line  of  fault),  but  only  about  an  inch  of  quartz  obtained.  This 
drive  is  about  20  feet  from  the  surface,  and  20  feet  above  the  level 
of  the  creek.    Free  gold  is  showing  in  the  stone  at  grass. 

The  following  is  a  synoptical  table  showing  the  yield  of  the 
reefs  at  Mosquito,  in  so  far  as  may  be  gathered  from  the  official 
statistics  up  to  the  close  of  1903  : — 


Synoptical  Table  showing  the  yield  of  the  Mosquito  Creek 
Beefs. 


Name  of  Lease, 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

Bannockburn  Gr.M.L.  118 

Belle  Vue  G.M.L.  129     ...  ... 

Federal  G.M.L.  97  (109)  

Galtee  More  G.M.L.  79  

Galtee  More  North  G.M.L.  85  ... 

Last  Chance  Q.C.  208   

Last  Eesource  Q.C.  223   

Latest  Surprise  G.M.L.  127 

Monte  Carlo  Q.C.  219   

Monte  Carlo  West  Q.C.  235 
Nichol's  Reward  R.C.  74 

Parnell  G.M.L.  95   

Parnell  North  G.M.L.  146 
Parnell  No.  1  West  G.M.L.  96  ... 

Rattler  G.M.L.  130   

Sundry  Claims 

Total   

tons. 

17"  00 
34-40 
48-00 
484-00 
17-25 
24-75 
9-00 
248-25 
15-80 
20-50 
450-15 
357-35 
196-35 
36-75 
66-00 
1,028-39 

ozs. 
11-25 
116-50 
59-20 
1,29115 
35-20 
46-90 
13-50 
568-20 
48-95 
52-80 
649-52 
384-40 
310-35 
24-50 
137-10 
1,555-83 

ozs. 

'66 
3-38 

1-  23 

2-  66 
2-04 
1-89 

1-  50 

2-  28 

3-  09 
2-57 
1-44 
1-07 

1-  52 
-66 

2-  07 
1-51 

3,053-94 

5,30535 

173 

Sandy  and  Middle  Creeks.—  The  Sandy  and  Middle  Creek 
districts  are  embraced  within  a  mineral  zone  which  extends  from 
Mosquito  to  Nullagine  for  a  distance,  as  shown  by  the  litho- 
graphs L  76,  L  77,  issued  by  the  Department  of  Mines,  of  24 
miles.    Geologically  the  districts  are  identical  with  that  of  Mosquito, 

The  following  is  a  description  of  such  of  the  mines  as  were 
open  to  inspection  at  the  date  the  district  was  visited.  The  location 
of  the  most  important  will  be  found  by  reference  to  the  lithographs 
enumerated  above. 

The  Reefs. 

To  facilitate  reference,  the  properties  are  described  in  geo- 
graphical order,  commencing  at  the  easternmost  end  of  the  field. 

The  Eeward  (The  Mountaia  Maid).— The  reef  opened  out  on 
this  property  is  situated  on  the  summit  of  a  high  ridge,  bearing 
from  the  cairn  west  of  M.A.  5,  Sandy  Creek,  and  east  of  the  Galtee 
Moore  Group,  104  degrees  30  seconds,  and  from  the  Battery  Site, 
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M.A.  5,  231  degrees.  As  measured  along  the  outcrop  the  reef  has 
an  average  strike  of  58  degrees,  with  an  underlie  of  51  degrees  to 
south  34  degrees  east,  and  is  a  good  solid  body  of  quartz,  averaging 
about  three  feet  in  thickness.  The  quartz  is  pure  white,  contains  a 
little  green  carbonate  of  copper,  together  with  small  quantities  of 
iron  pyrites.  The  country  rock  in  the  vicinity  consists  of  shales 
and  fine  conglomerate,  inclined  at  a  high  angle  to  the  south.  The 
eef  has  been  prospected  by  means  of  two  shafts  69  feet  apart.  The 
relative  position  of  these  is  shown  in  the  Fig.  21. 

Fig.  21. 
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PLAN  S  SECTiON  OF  THE  MOUNTAIN  MAID  REEF  SANDY     PILBARA  G.  F 

Shaft  (i),  23  feet  back  from  the  outcrop,  had  been  carried 
down  through  the  country  rock  to  its  intersection  with  the  reef, 
40  feet  below  the  level  of  the  surface.  No  work  was  being  carried 
out  in  the  shaft. 

Shaft  (2),  20  feet  in  depth,  through  country  rock  ;  iu  the  shaft 
there  is  a  wall  underlying  to  the  north,  which  may  be  a  line  of  fault, 
and  possibly  represents  the  continuation  of  the  Mountain  Maid  Keef. 
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From  the  foot  of  the  shaft  a  crosscut  has  been  put  in  to  the  north 
for  a  distance  of  18  feet,  and  cuts  the  reef  at  the  bottom  of  the  open 
cut  on  the  brow  of  the  hill  to  the  north.  In  the  crosscut  it  appears 
as  though  the  reef  is  cut  off  by  a  fault  parallel  to  the  one  showing 
in  the  shaft. 

There  are  about  20  tons  of  quartz  at  grass.  It  is  stated  on 
reliable  authority  that  one  crushing  of  6ozs.  and  another  of  26dwts. 
to  the  ton  have  been  obtained  from  this  reef.  The  annual  official 
statistics  do  not  show  any  separate  yield  from  this  property,  any 
returns  being  probably  included  under  the  heading  of  Sundry 
Claims. 

EouND  Hill  (Mr.  McColl). — Two  men  were  at  work  at  the 
date  the  locality  was  visited.  There  are  several  workings  on  this 
claim. 

An  inclined  tunnel  43  feet  in  length,  driven  on  a  bearing  of 
277  degrees,  the  section  in  the  tunnel  which  has  been  carved  out  of 
almost  vertical  slates,  shows  from  the  slickensided  faces  that  the  reef 
is  along  a  fault.  At  one  spot  in  the  tunnel  there  is  about  three  feet 
of  quartz,  but  at  the  face  practically  no  stone  is  showing ;  the  reef 
underlies  to  the  south.  Twenty-six  feet  from  the  mouth  of  the  tunnel, 
and  on  a  bearing  of  136  degrees  30  seconds,  a  shaft  was  being  sunk, 
with  the  object  of  intersecting  the  tunnel  reef,  and  then  driving 
westward  underneath  the  workings.  Free  gold  was  showing  in  the 
loose  rubble  lying  at  the  surface  near  the  mouth  of  the  tunnel,  and 
the  shaft. 

There  are  several  roughly  parallel  reefs  on  the  ground,  some  of 
which  have  been  merely  opened  up,  but  no  other  work  done  upon 
them.  They  all  lie  parallel  to  the  planes  of  either  bedding  or 
foliation  of  the  country  rock.  A  shaft  had  been  sunk  to  a  depth  of 
about  10  feet  on  a  vertical  reef  18  inches  in  its  thickest  part.  At  the 
bottom  of  the  shaft,  however,  there  is  only  six  inches  of  quartz. 

There  was  virtually  no  stone  at  grass  except  such  as  has  been 
left  by  previous  prospectors. 

Bow  Bells  Claim. — There  are  two  reefs  on  the  property — an 
eastern  reef  striking  232  degrees  and  underlying  west,  and  a 
western  reef  about  23  feet  distant,  which  strikes  254  degrees  and 
underlies  to  the  east.  The  eastern  reef  has  been  opened  up 
along  the  surface  for  a  distance  of  about  40  feet,  and  at  the  southern 
end  of  the  trench  excavated  to  a  depth  of  10  feet.  The 
reef  outcrops  for  a  considerable  distance  both  north  and  south  of 
the  trench,  but  very  littJe  work  would  appear  to  have  been  done 
I  upon  it.  The  thickness  of  the  reef  varies  from  one  to  three  feet. 
Stone  taken  from  the  reef  shows  free  coarse  gold.  Some  crushings 
are  said  to  have  been  obtained  from  this  reef  ;  the  returns,  however, 
are  probably  included  under  the  heading  of  the  yield  from  Sundry 
Claims.  The  western  reef  has  been  opened  up  for  120  feet  along 
the  outcrop.     The  greatest  depth  at  which  the  reef  has  been 
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followed  is  10  feet.  The  quartz  varies  in  thickness  from  one  to  four 
feet.  About  five  tons  of  quartz  had  been  raised,  and  were  awaiting 
crushing  at  the  date  of  my  visit. 

Central,  G.M.L.  137  (formerly  G.M.L.  126).— A  12 -acre  lease 
held  by  Mr.  McGuire  is  situated  in  a  locality  to  the  west  of  Camel 
Creek,  in  which  many  reefs  outcrop. 

A  vertical  shaft  130  feet  deep  has  been  put  down  on  a  reef 
having  an  average  strike  of  78  degrees.  The  reef  has  been  opened 
out  on  the  surface  130  feet  west  of  the  shaft  and  100  feet  east  of  it. 
The  average  thickness  of  the  reef  is  a  little  over  six  inches.  From  a 
point  about  63  feet  east  of  the  vertical  shaft  the  reef  has  been  stoped 
to  a  depth  of  30  feet,  and  to  a  similar  depth  on  the  west  from 
about  30  feet  west  of  the  shaft.  At  a  depth  of  100  feet  an  eastern 
drive  has  been  put  in  for  a  distance  of  33  feet,  and  at  the  face  there 
are  from  six  to  eight  inches  of  quartz  showing;  the  face  of  the 
western  drive  is  21  feet  from  the  shaft,  but  the  reef  is  only  repre- 
sented by  about  one  inch  of  quartz.  About  80  to  90  tons  of 
quartz  had  been  raised,  and  were  awaiting  crushing. 

In  the  year  1902,  35'75  tons  of  quartz  were  raised  and  crushed, 
and  the  yield,  as  shown  by  the  'official  statistics,  amounted  to 
125'83ozs.  of  gold,  or  at  the  rate  of  3-52ozs.  to  the  ton. 

Little  Wonder,  G.M.L.  136. — There  are  two  shafts'upon^this 
lease,  120  feet  apart,  and  connected  by  a  level  at  76  'feet  from 
the  surface,  as  shown  in  Fig.  22.   The  outcrop  of  the  reef jbears  130 

Fig.  22. 


LONGITUDINAL  StCTlON  OF  THE  WOf?KINGS  ON  THE  LITTLE  WONDER  REEF  SANDY  C«  PIIBARA  G 

degrees.  At  the  76-feet  level  in  the  southermost  shaft  the  reef  has 
been  worked  out  to  about  20  feet  above  the  drive  to  the  north-west 
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here  a  very  rich  crushing  of  about  lOozs.  is  said  to  have  been 
obtained.  A  drive  has  been  put  in  to  the  north  for  a  distance  of 
19  feet,  and  at  the  face  is  an  inch  of  quartz  ;  the  drive  is  through 
country  all  the  way. 

Along  the  drive  connecting  the  two  shafts  the  reef  varies  from 
nine  inches  to  five  feet.  No.  1  shaft  has  been  put  down  on  the 
reef  all  the  way  from  the  surface.  About  nine  inches  of  quartz  is 
exposed  at  the  foot  of  the  shaft.  At  the  face  of  the  drive,  about  15 
feet  west  from  the  shaft,  the  reef  is  represented  by  only  a  few  inches 
of  quartz.  From  shaft  No,  2  the  drive  has  been  continued  to  the 
east  for  a  distance  of  49  feet,  on  practically  no  quartz,  but  all 
formation.  From  the  foot  of  shaft  No.  2  a  crosscut  has  been  put 
in  to  the  north  for  a  distance  of  16  feet  to  the  reef,  through  forma- 
tion. An  easterly  drive  has  been  continued  30  feet  along  the  reef. 
Eighteen  feet  up  from  the  bottom  of  the  shaft  there  is  a  thickness 
of  10  feet  of  quartz,  carrying  only  one  foot  of  formation.  A  6-oz. 
crushing  is  said  to  have  been  obtained  from  this  portion  of  the  reef. 
From  what  can  be  seen  in  this  portion  of  the  workings  it  appears 
that  the  Little  Wonder  Eeef  is  exceptionally  irregular  in  its 
behaviour,  and  the  rich  patches  hitherto  opened  up  occur  in  the 
wider  portions  of  the  lenticular  veins.  The  Fig.  23  gives  an  illustra- 
tion of  the  occurrence  of  the  reef  in  the  shaft  below  the  76  feet  level. 

Fig.  23. 


SECTION  OF  THE  LITTLE  WONOfR  REEf  S"ANOY  C  PIL6ARA  G.F. 

From  the  slickensided  faces,  etc.,  it  appears  that  the  reef  occurs 
along  a  line  of  fault.  About  12  tons  of  what  was  believed  to  be 
rich  stone  was  at  grass  at  the  date  of  my  visit,  together  with  200 
tons  of  seconds,  a  trial  crushing  of  about  20  tons  of  which  are 
said  to  have  yielded  16  dwts.  of  gold  per  ton. 

According  to  the  ofiicial  returns,  the  Little  Wonder  Eeef  has 
crushed  more  than  300  tons  of  ore  for  an  average  yield  of  over  7 
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ozs.  of  gold  per  ton,  it  certainly  warrants  a  systematic  scheme  of 
development. 


Table  showing  the  yield  of  the  Little  Wonder  Beef. 


Ore 

Gold 

Kate 

Year. 

cruslied. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1902  

63  00 

624  90 

9-92 

1903  

281-00 

1,882-37 

6-69 

Total  

34400 

2,50727 

705 

Little  Wonder  West,  G.M.L.  138l. — There  are  two  shafts 
upon  this  reef,  which  is  believed  to  be  the  extension  of  the  Little 
Wonder.  The  westernmost  shaft  has  been  carried  down  21  feet 
on  a  formation  three  feet  wide,  carrying  quartz  veins.  One  of  these 
measured  about  20  inches  across,  but  at  the  foot  of  the  shaft  it 
proved  to  be  much  smaller.  This  reef  is  said  to  have  prospected 
up  to  4  oz.  per  ton  at  the  surface,  but  proved  to  be  very  poor  at  the 
bottom.  There  are  about  from  10  to  15  tons  of  stone  at  grass. 
The  eastern  shaft  has  been  sunk  to  a  total  depth  of  103  feet ;  the 
shaft  being  sunk  33  vertically  to  the  reef  and  continued  for  a  further 
distance  of  about  70  feet  on  the  underlie,  which  is  at  45  degrees  to 
the  north.  From  the  foot  of  the  shaft  drives  have  been  put  in 
to  the  east  and  west  for  distances  of  60  and  40  feet  respectively. 
The  reef  occurs  along  a  line  of  fault,  but  there  is  very  little  stone 
showing.  A  small  4oz.  crushing  is  said  to  have  been  obtained  from 
the  outcrop  of  the  reef.  In  1903,  82  20  tons  of  ore  crushed 
yielded  75-65ozs.  of  gold,  or  at   the  rate  of  -92ozs.  to  the  ton. 

Eureka  G.M.L.  139. — A  vertical  shaft  sunk  to  a  depth  of 
110  feet  on  a  "  formation  "  with  a  little  rubbly  quartz,  in  reality 
"  fault  rock."  At  70  feet  the  width  between  the  walls  is  seven  feet ; 
the  best  gold  is  said  to  have  been  obtained  from  the  stone  on  the 
hanging  wall.  From  a  depth  of  110  feet,  a  portion  of  the  shaft 
inaccessible  at  the  date  of  my  visit,  a  crushing  of  20  tons  is  said  to 
have  yielded  an  average  return  of  4dwts.  to  the  ton.  A  shaft  some 
distance  to  the  north-west  of  this  has  been  put  down  to  a  depth  of 
20  feet,  on  a  small  quartz  leader,  but  no  other  work  has  been  done. 

During  1903,  the  official  statistics  demonstrate  that  82-20  tons  of 
ore  from  th6  Eureka  property  yielded  75-65ozs.  of  gold,  which 
works  out  at  the  average  rate  of  •92ozs.  to  the  ton. 

Federation  Q.C.  (originally  G.M.L.  91). — Work  was  being 
carried  on  on  a  quartz  reef  eight  to  ten  inches  in  thickness,  having 
an  average  strike  of  234  degrees,  and  an  underlie  to  the  north-west . 
The  reef  outcrops  on  the  eastern  face  of  a  ridge,  and  forms  the 
highest  summit  of  it.  The  reef  occurs  along  a  line  of  fault,  and 
was  being  worked  by  means  of  an  open  cut  10  feet  in  depth  and 
30  feet  in  length  at  its  deepest  point,  and  about  18  tons  of  ore  liave 
been  raised.      The  prospectors  informed  me  that  there  is  about 
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10  feet  of  the  country  rock  on  either  side  of  the  reef,  which  carries 
gold  up  to  about  lOdwts.  A  good  deal  of  desultory  work  appears  to 
have  been  done  on  the  property  by  the  previous  holders  of  the  ground, 
and  the  official  returns  show  that  the  yield  has  been  over  3ozs.  to  the 
ton. 

At  the  western  end  of  the  property  a  good  deal  of  work  has 
been  done  on  a  "formation  reef"  bearing  100  degrees.  This 
deposit  is  a  "  shear  zone,"  several  feet  in  width,  and  intersected  by 
irregular  quartz  veins.  It  is  stated  that  160  tons  of  this  yielded 
lldwts.  per  ton.  These  figures  however,  do  not  appear  in  the 
published  annual  returns,  and  may  possibly  be  included  under  the 
heading  of  the  yield  from  Sundry  Claims. 


Table  showing  the  yield  of  the  Federation  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

1899  

1900  

tons. 
49-50 
5-50 

ozs. 
152-15 
17-70 

ozs. 

3-07 

3-21 

Total   

5500 

169-85 

308 

Federation  Extended,  G.M.L.  92. — An  adjoining  lease  of 
five  acres,  which,  however,  is  now  abandoned,  and  nothing  is  to  be 
seen.  In  the  year  1900,  six  tons  of  ore  are  reported  officially  to 
have  yielded  Sl'lOozs.  of  gold,  or  at  the  rate  of  5-18ozs.  to  the  ton. 

All  Nations  Q.C.  (formerly  G.M.L.  108,  82).- Ten  acres.  The 
general  strike  of  the  reef  is  4  degrees  30  seconds.  A  new  main  shaft 
has  been  put  down  at  the  northern  end  of  the  ground.  Although  a 
good  deal  of  work  must  have  been  done  in  previous  years,  very  little 
is  to  be  seen  at  the  present  time. 

The  official  returns  from  this  lease  are  as  follows : — 


Table  showing  the  yield  of  the  All  Nations  Beef. 


Year. 

Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1899  

136-00 

432-40 

318 

1900  

132-00 

223-80 

1-69 

1901  

61-00 

148-50 

2-43 

1902  

67-50 

58-11 

-86 

1903  

5-00 

5-30 

1-06 

Total   

401-50 

86811 

211 

All  Nations  South  Q.C. — A  quartz  reef  from  one  to  three 
feet  in  width,  having  an  average  strike  of  20  degrees.  The  reef  has 
been  worked  by  an  open  cut  for  95  feet  along  the  outcrop  ;  and  at 
its  southern  end  is  a  shaft  25  feet  in  depth.    The  deposit  is  a  fault 
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line  along  the  foliation  (?  bedding)  planes  of  the  schists.  There 
are  about  22  tons  of  stone  at  grass  awaiting  crushing.  It  is  not 
quite  clear  whether  this  ground  is  embraced  within  the  limits  of  the 
old  All  Nations  Lease. 

KiNGSMiLL  Q.  C. — The  Kingsmill  Eeef  has  an  average  strike  of 
344  degrees,  with  an  underlie  to  the  west.  An  underlie  shaft  has 
been  sunk  to  a  depth  of  57  feet.  At  the  bottom  of  the  shaft  the 
width  between  the  walls  of  the  formation  carrying  the  reef  is  as 
much  as  five  feet,  although  there  is  only  12  inches  of  quartz  on  the 
hanging  wall.  A  drive  has  been  put  in  to  the  south  for  a  distance 
of  20  feet,  along  the  formation :  at  the  face  a  few  quartz  stringers 
are  showino:.  The  stone  has  been  stoped  out  to  a  point  about  nine 
feet  from  the  head  of  the  drive.  There  are  about  30  tons  of  quartz 
awaiting  crushing.  In  1903  the  official  returns  show  that  24  tons 
of  ore  crushed  yielded  48ozs.  of  gold,  or  at  the  rate  of  2ozs.  to  the  ton. 

Triple  Alliance  Q.  C. — The  Triple  Alliance  has  an  average 
strike,  as  measured  along  the  outcrop  of  N.  56  E.,  with  an  under- 
lie to  the  south-east.  A  vertical  shaft  24  feet  in  depth  has  been 
put  down  upon  it.  At  20  feet  the  reef  is  only  from  six  to 
eight  inches  thick,  but  its  size  has  increased  at  the  foot  of  the 
shaft  to  from  three  to  four  feet.  The  country  rock  is  slate. 
The  same  reef  has  been  opened  up  by  an  underlie  shaft,  a  few 
feet  farther  to  the  north,  but  owing  to  the  shaft  being  filled  in 
nothing  can  be  seen  of  its  character.  At  the  surface,  however,  its 
thickness  is  12  inches.  A  crushing  from  this  shaft  is  said  to  have 
yielded  an  average  return  of  26dwts.  to  the  ton ;  there  were  about 
two  tons  of  stone  awaiting  crushing.  This,  what  may  be  called  the 
"  main  reef,"  is  crossed  by  another  underlying  south  and  trending 
east  and  west.  A  second  reef  parallel  to  the  main  body  lies  78  feet 
distant,  on  a  bearing  ( of  341  degrees,  but  no  work  has  been  done 
upon  it. 

Yes  or  No  Q.C.  (formerly  G.M.L.  90). — A  quartz  reef  striking 
north-east  and  south-west,  has  been  opened  up  for  some 
distance  along  the  outcrop.  A  vertical  shaft  80  feet  in  depth  has 
been  put  down  at  a  point  29  feet  back  from  the  outcrop,  and  met 
with  the  reef  at  the  bottom.  The  reef  was  followed  on  the  underlie 
for  a  distance  of  30  feet  farther.  About  seven  or  eight  tons  of  stone 
had  been  raised,  and  awaited  crushing. 

The  following  table  gives  the  returns  from  this  lease: — 


Table  showing  the  yield  of  the  Yes  or  No  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Rate  per 
tou. 

tous. 

ozs. 

ozs. 

1899  .. 

19- 00 

39-50 

2-32 

1903  .. 

15-00 

m)-oo 

4-00 

Total   

3200 

99*50 

3-10 

95 


Barton  Gr.M.L.  109. — The  Barton  Reef  is  one  of  the  most  con- 
tinuous in  the  district  yet  examined.  It  traverses  practically  with 
Httle  or  no  interruption  G.M.Ls.  116,  106,  84,  and  possibly  M.L. 
11,  and  G. M.L.  113;  the  location  may  be  seen  by  reference  to  the 
40  chain  lithograph  issued  by  the  Department  of  Mines.  The 
Barton  Keef  is  strong  and  well-defined  ;  it  enters  G.M.L.  106,  on  the 
southern  boundary  of  the  lease  at  about  100  feet  from  the  south- 
west corner  and  continues  without  interruption  to  the  northern 
boundary  of  the  lease,  thus  having  a  proved  outcrop  of  at  least 
1,250  feet. 

Fig.  24. 


tONCirUDINAl  SECTION  Of  PART  Of  THE  BARTOM  REEf 


As  may  be  seen  by  the  sketch  plan  forming  Fig.  24  the  deposit 
has  been  opened  up  by  six  shafts  put  down  along  the  outcrop  of  the 
reef.  In  addition  to  this  the  reef  is  intersected  in  the  water  shaft 
(distant  58  feet  from  C)  at  about  120  feet  from  the  su rf ace. Shaft 
A,  which  was  inaccessible,  has  been  carried  down  on  the  reef  to  a 
depth  of  15  feet,  at  the  foot  of  which  it  is  stated  that  the  reef 
attained  a  thickness  of  six  feet.  Shaft  B  was  likewise  inaccessible 
and  attained  a  depth  of  30  feet.  Shaft  C  had  been  carried  down  on 
the  reef  to  a  depth  of  65  feet  but  beyond  sinking  the  shaft  nothing 
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appeared  to  have  been  done.  At  the  foot  of  the  shaft  the  reef 
measures  about  four  feet  from  wall  to  wall,  and  from  the  information 
supplied  to  me  by  the  Manager  it  would  not.  appear  to  have  proved 
payable  at  the  bottom.  Down  to  about  53  feet  the  stone  is  stated 
to  have  been  payable.  It  is  contemplated  continuing  this 
shaft  by  following  the  reef  down  to  the  depth  at  which  it  is 
met  with  in  the  water-shaft,  viz.,  120  feet.  Shaft  D  had,  at  the 
date  of  my  visit,  been  carried  down  to  a  depth  of  40  feet.  At  the 
foot  of  the  shaft  a  drive  had  been  put  in  for  a  distance  of  35  feet 
northwards,  and  the  stone  stoped  out  to  about  10  feet  from  the 
surface.  Southwards  from  the  shaft  the  drive  had  been  continued 
for  a  distance  of  40  feet  along  the  reef,  which  varied  from  seven  to 
eight  feet  in  thickness.  The  stone  has  been  stoped  out  to  within 
10  feet  of  the  outcrop  from  this  level.  Shaft  E  attains  a  depth  of 
110  feet,  and  has  been  carried  down  on  the  reef,  the  underlay  of 
which  is  about  65  degrees  to  the  south-east.  At  a  depth  of  60  feet 
levels  have  been  opened  up  to  the  north  and  south  for  distances  of 
40  and  80  feet  respectively.  In  the  northern  drive,  40  feet  from 
the  shaft,  a  winze  has  been  carried  down  to  the  110-feet  level ;  the 
reef  is  represented  by  a  schistose  formation,  intersected  by  several 
quartz  veins.  The  reef  has  been  stoped  out  for  a  distance  of  40  feet 
along  this  drive  to  a  point  about  20  feet  from  the  mouth  of  the 
shaft.  The  southern  drive  has  been  carried  for  a  distance  of  80  feet 
from  the  main  shaft,  and  at  39  feet  therefrom  it  intersects  shaft  F, 
which  is  60  feet  deep.  The  maximum  thickness  of  stone  in  this 
drive  is  eight  feet  eight  inches.  The  whole  of  the  stone  in  this 
drive  has  been  stoped  out  to  within  three  feet  of  the  outcrop.  The 
main  shaft  has  been  continued  from  the  80-feet  level  down  to 
110  feet,  from  which  point  a  level  has  been  driven  95  feet  to  the 
north.  The  reef  at  the  foot  of  the  shaft,  as  showing  on  the  south 
side,  is  four  feet  thick,  and  at  the  face  of  the  drive  it  has  dwindled 
down  to  12  inches.    No  work  has  been  done  at  this  level. 

As  shown  by  the  official  figures,  the  average  yield  of  the 
Barton  Reef  has  been  just  over  an  ounce  and  a  quarter  to  the  ton. 


Table  showing  the  yield  of  the  Barton  Beef. 


Ore 

Gold 

Bate 

Year. 

crushed. 

therefrom. 

per  ton. 

tons. 

ozs. 

ozs. 

1898  

5(5-00 

88-50 

1-58 

1899  

3000 

18-30 

•61 

1900  

14400 

204-20 

1-41 

1901  

356-65 

373-10 

1-04 

1902  

622-00 

876-60 

1-40 

1903   

802-00 

1,056-20 

131 

Total   

2,010-65 

2,616-90 

131 

There  is  a  10-head  stamp  battery,  one  beidan  pan,  two  boilers 
and  engines,  and  two  steam  pumps  on  the  lease. 
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This  battery  is  available  for  public  crushing  at  the  following- 
rates  : — For  parcels  up  to  20  tons,  35s.  per  ton  ;  and  30s.  per  ton  for 
any  quantity  over  that.  During  the  year  1901,  1902,  and  up  to  the 
end  of  November  1903,  the  stone  crushed  for  the  public  amounted 
to  1,693*71  tous,  yielding  5,940  40ozs.  of  gold,  whilst  the  stone  from 
the  Company's  own  property  is  as  set  forth  in  the  table  above. 

Union,  G.M.L.  116. — The  Union  Reef,  which  has  an  average 
strike  of  196,  has  been  opened  up  by  means  of  a  tunnel  64  feet  in 
length,  which  has  been  driven  on  a  bearing  of  289  degrees.  The 
reef  is  intersected  at  the  face  of  the  tunnel,  and  measures  four  feet 
in  thickness.  Any  returns  from  this  property  are  included  under 
the  heading  of  the  yield  of  Sundry  Claims,  as  shown  in  the  official 
statistics. 

MuNDALLA,  Q.C.  215  (G.M.L.  103). — A  six  acre  lease  lying 
some  distance  to  the  nortli-east  of  Cast  Rock.  There  are  some  old 
workings  on  the  property  which  are  hardly  accessible ;  the  reef 
opened  up  runs  east  and  west.  A  main  vertical  shaft  has  been 
carried  down  to  a  depth  of  130  feet.  From  the  foot  of  the  shaft 
a  crosscut  28  feet  in  length  has  been  put  into  the  reef,  which 
lies  to  the  north.  The  reef  is  vertical.  At  the  face  of  the  cross- 
cut is  an  old  shaft,  which  had  been  put  down  on  the  reef.  From 
the  drive  the  reef  has  been  stoped  out  up  to  the  surface.  A 
winze  34  feet  deep  has  been  sunk  19  feet  west  of  the  shaft. 
The  quartz  is  showing  in  the  western  face  of  the  winze  only 
four  inches  in  thickness.  Slickensided  faces  occur  on  the  quartz  on 
the  hanging  wall  of  the  reef.  The  ground  is  damp,  indicating  an 
approach  to  the  water  level.  The  quartz  carries  a  little  galena  and 
iron  pyrites. 

According  to  the  official  returns  as  shown  in  the  table  below, 
the  Mundalla  reef  has  had  an  average  yield  of  over  five  ounces  to 
the  ton. 


Table  Showing  the  Yield  of  the  Mundalla  Beef. 


Year. 

Ore 
crushed. 

Gold 
therefrom. 

Eate 
per  ton. 

tons. 

ozs. 

ozs. 

1900  

91-80 

334-95 

3-66 

1901  

92-00 

573-30 

6-23 

1902  

30-00 

266-80 

8»39 

1903  

14-00 

36-80 

2-63 

Total   

227-30 

1,211-85 

5-33 

98 


The  following  is  a  synoptical  table  showing  the  yield  of  the 
reefs  of  Sandy  and  Middle  Creeks  up  to  the  close  of  1903,  so  far  as 
can  be  gathered  from  the  official  figures  : — 


Synoptical  Table  showing  the  Yield  of  the  Sandy  and 
Middle  Greeks  Reefs. 


Name  of  Lease,  etc. 

Ore 
crushed. 

Gold 
therefroin. 

Rate 
per  ton. 

All  Nations  Q.C.  (G.M.L.  108)  ... 

Barton  G.M.L.  106   

Central  G.M.L.  137  (126) 

Daisy  G.M.L.  89  

Dominion  Q.C.  205 

Eureka  G.M.L.  139   

Federation  Q.C.  (G.M.L.  91)  ... 
Federation  Extended  G.M.L.  ... 

Gem  Q.C.  214   

Hidden  Treasure  Q.C.  126 

KingsmillQ.C  221   

Little  Marvel  Q.C.  233   

Little  Wonder  G.M.L.  136 
Mundalla  Q.C.  215  (G.M.L.  103) 

Triple  Alliance  Q.C.  196  

Yes-No  Q.C!.  218  (G.M.L.  90)  ... 
Sundry  Claims   

Total   

tons. 

401-50 
2,010-65 
35-75 
21-00 
10-50 
82-20 
55-00 
6-00 
20-50 
28-00 
24-00 
8-00 

344-00 

227-30 
10-00 
32-00 

499-90 

ozs. 

868-11 
2,616-90 

125-83 
64-20 
14-71 
75-65 

169-85 

31-  10 

32-  80 
28-00 
48-00 
32-00 

2,507-27 
1,211-85 
50-00 
99-50 
1,049-88 

ozs. 

2-  11 
1-31 

3-  52 
3-05 
1-40 

•92 

3-  08 
5-18 
1-60 

1-  00 

2-  00 

4-  00 
705 

5-  33 
5-00 

3-  10 
2-10 

3,816*30 

9,025-65 

236 

The  above  figures  may  not  accurately  represent  the  total  yield 
from  the  Middle  and  Sandy  Creek  centres,  owing  to  the  fact  that  it 
has  not  been  possible  to  satisfactorily  separate  the  returns  of  sundry 
claims  fron)  those  credited  to  the  adjoining  centre  of  Nullagine. 

GrENETiAL. — The  Mosquito,  Sandy,  and  Middle  Creek  districts 
are  embra,ced  within  a  mineral  belt  which  extends  from  Nullagine 
to  Mosquito  for  a  distance,  as  shown  by  the  official  maps  of  the 
Mines  Department,  L.  76,  L.  77,  of  about  24  miles.  Over  the 
whole  distance  numerous  quartz  reefs  outcrop  over  a  belt  of  about 
a  couple  of  miles  or  so  in  width.  Many  of  these  reefs  have  been 
opened  up  at  one  time  or  another  and  worked,  although  a  good  deal 
of  the  work  cannot  bo  regarded  as  having  been  systematically 
carried  out.  None  of  the  workings  which  were  accessible  to  me 
had  reached  anything  like  200  feet  in  depth.  On  examination  of 
such  of  the  mines  as  were  open  to  my  inspection  demonstrated  that 
the  de])osits  gave  every  promise  of  being  permanent,  though  they 
naturally  varied  in  their  dimensions  and  richness  in  different 
portions.  A(;cording  to  the  official  figures,  it  appears  that  the 
country  between  Mosquito  and  Castle  Creek  has  yielded  gold  to  the 
extent  of  19,157-41ozs.,  which  has  been  extracted  from  8,872*24 
tons  of  quartz,  being  at  the  average  rate  ol"  2-l()()zs.  per  ton  ;  from 
these  figures  it  will  be  seen  that  some  high-grade  ore  has  been 
raised,  though  it  must  be  remembered,  that  under  the  conditions 
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prevailing,  only  rich  ore  can  be  mined  at  a  profit.  Of  the  57* 
crushings  recorded  from  the  district  lying  between  the  two 
localities,  it  appears  that  seven  yielded  under  one  ounce  of  gold  to  the 
ton,  24  up  to  2ozs.,  11  up  to  3ozs.,  eight  up  to  4ozs.,  and  the 
remaining  seven  fluctuated  between  5ozs.  and  9ozs. 

Crushing  Facilities. — The  present  crushing  facilities  in  the 
district  of  Mosquito,  Sandy,  and  Middle  Creeks  comprise  the 
Barton  Mill  at  Middle  Creek,  the  Parnell  Battery,  owned  by  the 
Bell  Exploration  Company  at  Mosquito,  and  the  Royer's  Public 
Crushing  Battery  on  M.A.  6,  Mosquito  Creek.  What  is  known 
as  the  Lady  Eay  Battery  was  originally  erected  on  M.L.  5,  at  the 
20-mile  Saudy,  and  crushed  for  the  public  during  the  years  1900 
and  1901.  This  battery  was  subsequently  removed  and  is  now 
stored  at  the  Barton,  and  may  possibly  be  erected  in  conjunction 
with  the  present  mill,  if  developments  at  the  mine  so  warrant. 

The  Barton  Battery  is  available  for  crushing  at  the  following 
rates : — For  parcels  up  to  20  tons,  35s.  per  ton ;  and  30s.  per  ton 
for  anything  over  that.  During  the  three  years  ending  1903,  it 
appears  that  the  public  stone  crushed  at  the  Barton  Mill  practically 
equalled  that  from  the  Company's  own  lease,  or,  approximately, 
about  50  tons  per  month. 

The  Lady  Ray  Battery,  originally  located  on  M.L.  5  at  20-mile 
Sandy  Creek,  crushed  for  the  public  during  the  years  1900  and  1901 
647*85  tons  of  stone,  which  yielded  98r54ozs.  of  gold,  or  about  27 
tons  per  month. 

The  Royer's  Public  Crushing  Battery  treated,  since  it  was 
erected  in  1900,  1,89310  tons  of  stone,  with  a  yield  of  2,928-95ozs. 
of  gold,  or  about  52  tons  per  month. 

The  Parnell  Battery,  according  to  the  official  statistics,  crushed 
120*50  tons  of  public  stone  and  returned  221*45ozs.  of  gold,  or, 
roughly,  about  10  tons  per  month.  Under  an  agreement  recently 
entered  into  with  the  Government,  the  owners  of  the  battery  have 
received  State  aid  in  consideration  of  the  mill  being  available  for 
public  crushing  during  a  stipulated  number  of  days  per  month,  at 
the  following  rates : — For  less  than  and  not  exceeding  50  tons,  30s. 
per  ton  ;  and  for  anything  over  50  tons,  25s.  per  ton.  This  rate  is 
the  lowest  in  the  district  at  the  present  time  for  parcels  over  50 
tons. 

There  is  no  question  that  could  crushing  be  carried  out  at 
lower  rates  than  those  at  present  prevailing,  stone  that  must,  under 
present  conditions,  be  left  would  be  raised  and  milled,  for  a  few 
shillings  less  for  crushing  (and  carting)  makes  all  the  difference 
between  profit  and  loss. 

It  was  pointed  out  to  me  by  a  deputation,  consisting  of 
representatives  from  the  prospectors  and  leaseholders  which  waited 
upon  me  by  request  at  20-mile  Sandy,  that  all  the  gold  in  the  ore 
treated  at  the  different  private  crushing  plants  was  not  recovered. 


*  Taking  the  annual  return  from  each  mine  or  claim  as  representing  one  crushing. — A,  G.  M, 
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that  this  represented  a  considerable  loss  to  them,  and  they  urged  the 
establishment  of  a  properly  equipped  State  mill.*  Upon  this  point 
I  am  not  in  a  position  (for  obvious  reasons)  to  throw  any  other 
light  than  to  merely  draw  attention  to  the  returns  obtained  at  the 
Lambert's  Treatment  Works,  M.A.  41,  where  certain  tailings  from 
the  district  have  been  cyanided : — 

Table  showing  the  Yield  of  the  Tailings  cyanided  at 
Lambert's  Treatment  Works. 


Year. 

Tailings 
cyanided. 

Gold 
therefrom. 

1902   

1903  (up  to  October)  

tons. 
1960 
840 

ozs. 
1259-05 
379-45 

Total  

2800 

1633-50 

Owing  to  the  way  in  which  the  returns  are  furnished,  it  has 
not  been  possible  to  separate  the  yield  of  the  tailings  from  each 
centre.  These  data,  so  far  as  they  go,  show  prima  facie  that  the 
statement  regarding  the  loss  of  some  of  the  gold  is  based  upon 
reasonable  grounds. 

Two  assays  of  tailings  from  this  neighbourhood  have  been 
made  in  the  Survey  Laboratory,  and  gave  the  following  results  :  — 

4518  •■•       Gold       ...       loz.  8dwts.  20grs.  per  ton. 

169B         •••       Gold       ...       19dwts.  14grs.  per  ton. 

The  initial  figures  refer  to  the  numbers  in  the  Laboratory 
Sample  Book. 

Timber. — The  supply  of  timber  for  mining  purposes  is  no^ 
over  this  portion  of  the  district,  abundant,  and,  having  regard  to 
future  serious  mining  operations,  may  practically  be  said  to  be  non- 
existent. Wood  for  fuel  is  mostly  to  be  obtained  from  the  banks 
of  the  water  courses  traversing  the  district,  and  at  the  present  time, 
owing  to  the  diminution  of  the  supply  in  close  proximity  to  the 
workings,  much  greater  distances  have  to  be  traversed  to  obtain  it. 

Water  Supply. — Over  the  whole  district  between  Mosquito 
and  NuUagine  it  cannot  be  said  that  the  water  supply  is  good. 
Wells  sunk  in  the  granite  area  of  Mosquito  yield  practically  no 
supply  unless  after  heavy  rains.  This  rock  not  being,  below  the 
level  of  the  weathered  zone,  sufficiently  porous  to  allow  of  the 
absorption  and  transmission  of  water,  and  even  at  greater  depths 
likely  to  be  more  c()m])act  owing  to  pressure,  etc.,  there  is  but 
little  hope  of  increasing  the  supply  from  this  source  by  either  the 
deepening  of  the  existing  wells  or  the  sinking  of  otliers.  Fissures, 
either  joints,  faults,  or  bedding  planes,  may,  of  course,  allow  the 
water  to  l)e  carried  below  the  weathered  zone,  or  the  level  of  per- 
manent saturation ;  but  the  chances  of  a  well  or  bore  hole  striking  such 

•  A  report  upon  tliis  question  has  been  submitted,  and  will  bo  found  in  extenso  in  the 
Annual  Report  of  the  Geological  Survey  for  ihn  year  1908. — A.G.M. 
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a  fissure  are  so  small  that  any  expenditure  incurred  in  the  hope  of 
increasing  the  supply  by  such  means  could  hardly  be  expected  to 
prove  successful. 

The  strata  of  the  other  portions  of  the  district  are  affected  by 
weathering  to  such  an  extent  as  to  allow  of  the  percolation  and 
transmission  of  water  to  depths  depending,  amongst  other  causes, 
upon  the  nature  of  the  individual  rocks.  Some  of  the  weathered 
portions  of  the  sandstones  and  grits  associated  with  the  schists  are 
eminently  suited  for  the  absorption  and  transmission  of  water. 

A  good  supply  of  water  occurs  in  the  old  water  shaft  on  the 
Machine  Area  at  Sandy  Creek,  and  might  be  made  available  for 
public  use  after  the  officers  of  the  Water  Supply  Department  have 
satisfied  themselves  that  the  supply  would  be  adequate  to  meet  the 
drain  upon  it.  Whether  any  supply  so  obtained  would  be  likely  to 
be  suitable  for  domestic  use  depends  upon  the  fact  that  any  water 
which  percolates  beneath  the  surface  dissolves  the  soluble  con- 
stituents to  an  extent  which  would  appear  to  depend  on  the  com- 
position of  the  rock  it  traverses,  the  depth  and  the  time  it  remains 
confined.  Many  of  the  schistose  rocks  in  the  area  in  question  are 
of  such  a  composition  as  would  naturally  cause  any  water 
traversing  them  to  become  mineralised  to  such  an  extent  as  might 
render  it  unsuitable  for  domestic  use.  On  the  other  hand,  the 
quartzose,  sandstone,  grits,  and  allied  rocks  associated  with  them 
are  of  such  a  character  that  any  water  falling  upon  and  being 
absorbed  by  them  would  naturally  be  expected  to  be,  at  any  rate, 
relatively  free  from  mineral  impurities. 

Boring  or  sinking  for  water,  if  intelligently  carried  out,  having 
due  regard  to  the  geological  conditions  prevailing,  may  be  reasonably 
expected  to  result  in  obtaining  supplies  at  any  rate  suitable  for  such 
requirements  as  do  not  entail  what  may  be  called  a  constant  draft 
upon  the  supply. 

Cartage. — It  may  be  noted  in  this  connection,  Mr.  Downes, 
the  Public  Works  District  Engineer,  writing  in  1890  upon  the 
"40-mile  Country"  (i.e.,  the  country  between  Nullagine  and 
Mosquito  Creek),  remarked: — 

"  As  a  general  rule,  tracks  for  carting  are  fairly  easy  to  find  through 
the  country,  and  are  usually  fairly  level  and  nearly  always  have  a  hard  and 
fairly  even  surface ;  yet  the  great  distances  that  have  to  be  traversed  to  the 
only  battery  working,  together  with  the  uncertainty  of  horse  feed  and 
water  supply,  render  carting  at  present  so  costly  an  item  that  in  the  more 
distant  parts  of  the  district  it  takes  l  |ozs.  and  even  2ozs.  per  ton  to  pay 
cartage,  crushing,  purchase  of  explosives,  etc.,  the  men  only  commencing  to 
make  wages  when  the  grade  of  the  stone  is  above  this  percentage.  The 
consequence  is  that,  generally  speaking,  nothing  under  2ozs.  per  ton  reefs 
are  at  present  worth  touching,  and  all  reefs  of  lower  grade  than  this  are  let 
severely  alone,  though,  with  impr'»ved  facilities,  these  comparatively  low- 
grade  ores  will  prove  a  great  source  of  wealth  in  the  future.  Stores  and 
material  are  almost  entirely  carted  from  Port  Hedland  to  Nullagine,  a 
distance  of  183  miles,  of  which  70  miles  near  the  coast  is  very  heavy,  and 
some  little  of  the  remainder  is  rouf^h  and  rocky.    .    .    .    .  "* 

*  Annual  Report  of  the  Department  of  Mines  for  the  year  1899.    Perth :  By  Authority 
1900,  p.  146. 
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The  above  description  sets  forth  the  conditioD  of  affairs  as  it 
appeared  iu  1899,  and  at  the  present  time  practically  the  same  may 
be  said  to  prevail.  To  NuUagine  and  the  Mosquito  Creek  neigh- 
bourhood cartage  costs  at  the  present  time  from  about  ^17  to 
nearly  £20  per  ton. 

I.— The  Moolyella  Tinfield. 

{With  a  Geological  Sketch  Map.) 

The  Moolyella  Tinfield,  as  defined  by  the  authorities,  is  situated 
on  the  relatively  high  granite  tableland,  drained  by  the  head  waters 
of  Brockman's  Creek,  Taiga  Kiver  and  their  tributaries,  all  of 
which  fall  into  the  Coongan  liiver.  The  principal  productive  area 
embraces  about  nine  square  miles  of  country,  and  is  depicted  on  the 
Geological  Sketch  Map  attached. 

History. — Tin  appears  to  have  been  first  discovered  in  this 
locaHty  in  the  year  1898,  and  the  samples  submitted  to  this  office 
assayed  68*1  per  cent,  of  metallic  tin.  During  this  year  the  pro- 
duction amounted  to  75-45  tons,  valued  at  =£4,419.  During  the 
year  1899  considerable  progress  appeared  to  have  been  made  in  the 
exploitation  of  the  tinfield,  in  that  during  that  period  42  leases, 
embracing  an  area  of  1,181  acres  had  been  taken  up,  and  of  these 
1,059  acres  are  stated  to  have  been  actually  worked.  The 
amount  of  tin  reported  only  totalled  57'50  tons,  valued  at  ^83,612 ; 
of  this,  however,  only  29-55  tons,  valued  at  =£2,025,  were  exported 
from  the  State  during  the  year.  There  seem  to  he  good  grounds 
for  believing  that  the  quantity  of  tin  reported  does  not  actually 
represent  the  total  production  for  the  district  during  the  year.  The 
year  1900  showed  a  marked  increase  in  the  output  of  black  tin, 
owing  to  the  fact  that  the  tinfield  was  worked  during  the  whole 
12  months.  The  official  records  show  that  black  tin  to  the  extent  of 
387'87  tons,  valued  at  27,174,  was  officially  reported  to  the  Govern- 
ment, but  the  Warden,  in  his  report  for  the  year  1900,  states  that — 

"As  there  were  a  number  of  alluvial  dicrg'ers  working  who  obtained  tin 
of  which  no  return  can  be  got,  the  total  output  must  have  been  larj^er." 

Of  the  (quantity  of  black  tin  recorded  from  Moolyella  during 
1900,  it  appears  that  only  368-34  tons,  valued  at  £30,146, 
was  exported  from  the  State.  During  1901  very  few  tin  mining 
leases  ap{)ear  to  have  been  worked,  most  of  the  ground  being  held 
as  claims,  and  despite  this  the  output  of  black  tin  showed  a  marked 
increase,  for  412-98  tons,  valued  at  ii21,148,  were  raised.  The  year 
1902  showed  a  noticeable  decrease  in  the  output  of  black  tin  from 
the  Moolyella  centre,  there  being  only  104-55  t(ms  of  ore,  valued  at 
£7,107.  A  slight  increase  in  the  output  for  the  year  1903  is 
recorded,  there  having  been  reported  569  28  tons,  valued  at  .£37,885. 

General  Geological  Features. 

The  Moolyella  Tinfield  presents  a  remarkable  uniformity  in  its 
geology,  the  whole  area  being  formed  of  a  granite,  coni]H)sed  of 
quartz,  f.'lspar,  and  mica.  The  granite  covers  a  very  wide  expan.w 
of  territory,  extending  over  an  area  of  about  900  square  miles,  in 
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the  country  lying  to  the  east  of  the  Coongan  River,  to  the  west  of 
the  Nullagine,  and  to  the  south  of  what  may  be  called  the  Marble 
Bar-Yandicoogina  auriferous  zone.  A  similar  area  of  stanniferous 
granite  occupies  the  country  to  the  west  of  the  Coongan  River,  and 
included  within  its  boundaries  the  tin- raining  centres  of  Coglegong, 
Wodgina,  and  the  Shaw,  which  will  form  the  subject  of  examina- 
tion next  season. 

The  granite  of  the  Moolyella  type  often  passes  into  a  very 
coarse-grained  rock  [5398],  containing  quartz,  mica,  and  felspar. 

The  granite,  as  may  be  seen  by  an  inspection  of  sections  along 
its  margin,  is  clearly  intrusive,  for  it  has  eaten  its  way  into  the 
schists,  and  in  the  vicinity  of  Bumboo  Creek  it  sends  veins  and 
bosses  into  the  in. 

The  age  of  the  granite  cannot  yet  be  definitely  ascertained, 
although  it  passes  beneath  the  sedimentary  beds  of  Bamboo  and 
Yandicoogina.  which,  according  to  the  meagre  evidence  available, 
are  inferentially  assumed  to  be  Cambrian. 

As  may  be  seen  by  an  inspection  of  the  Geological  Map,  the 
Moolyella  granite  is  traversed  by  several  north  and  south  quartz 
reefs,  some  of  which  are  over  50  chains  in  length,  and  a  series  of 
pegmatite  (?)  [5397]  veins.  These  pegmatite  veins  exhibit,  when 
laid  down  upon  a  map,  a  general  parallelism  ;  they  trend  gradually 
north  and  south,  conforming  in  this  respect  to  the  strike  of  the 
quartz  reefs. 

The  upheaval  of  the  granite  mass,  and  the  stresses  and  strains 
resulting  therefrom,  induced  along  an  axis,  having  north  and 
south  direction,  has  resulted  in  the  production  of  a  series  of  joints, 
etc.,  which  has  formed  the  channels  up  which  mineral- bearing 
solutions  have  percolated  and  deposited  in  the  one  place  free  quartz 
forming  the  persistent  reefs,  and  in  the  other,  have  attacked  some 
of  the  constituents  of  the  granite.  The  result  of  this  chemical  action 
has  been  the  production  of  a  rock  [5397]  made  up  principally  of 
quartz,  albite,  a  little  mica,  together  with  a  few  garnets  and  cassiterite. 
The  composition  of  the  rock  is  shown  in  the  table  on  page  12. 

Deposits  of  this  kind,  which  owe  their  origin  to  deep-seated 
causes,  are  as  likely  to  be  permanent  as  any  ore  deposits  can  ever  be. 

Practically  all  the  tin  hitherto  obtained  from  Moolyella  is 
derived  from  the  alluvial  deposits  formed  in  the  existing  valleys,  all 
of  which  are  shown  upon  the  Geological  Map.  As  this  portion  of 
the  field  was  practically  a  blank  on  the  existing  maps,  it  was  found 
necessary  to  prepare  a  plan  of  the  vicinity  in  which  mining  opera- 
tions had  been  carried  on.  The  work  was  carried  out  by  means  of 
a  plane  table  and  tape  measure.  The  topographical  and  geological 
features  are  as  accurate  as  the  scale  of  the  map,  the  time  at  my  dis- 
posal and  the  necessities  of  the  work  demanded. 

The  alluvial  deposits  do  not  attain  any  very  great  thickness, 
although  in  some  places  their  width  exceeds  10  chains.  The  tin 
ore  found  in  the  alluvium  is  very  much  waterworn  and  rounded 
[6399,  5400]. 
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In  addition  to  the  alluvial  deposits,  a  large  quantity  of  residual 
tin,  i.e.,  ore  derived  from  the  decomposition  m  situ  of  the  tin-bear- 
ing pegmatites,  occurs  all  over  the  field.  This  form  of  tin  ore  is 
very  ragged  and  angular  [5403].  Some  very  good  prospects  were 
obtained  by  Mr.  Talbot,  the  Field  Assistant,  by  dry- blowing  the 
surface  debris,  along  the  face  of  an  almost  horizontal  pegmatite 
vein,  occurring  about  16  chains  west  from  the  western  boundary  of 
the  Independent  M.L.  45.  Careful  search  along  the  outcrop  of  the 
vein  resulted  in  finding  tin  in  the  rock  itself.  These  residual  de- 
posits, occurring  as  they  do  all  over  that  portion  of  the  granite  area 
which  is  reticulated  by  pegmatite  veins,  afford  a  good  standby  for 
prospectors  at  such  times  as  prospecting  in  other  portions  of  the 
district  becomes  impossible.  The  occurrence  of  pegmatite  veins  over 
such  a  considerable  portion  of  the  granite  massi/ leads  to  the  conclu- 
sion that  other  alluvial  and  residual  deposits  quite  as  productive  as 
any  of  those  worked  at  Moolyeila  may  yet  be  discovered,  and  there 
is  every  reason  to  encourage  systematic  and  judicious  prospecting, 
for  some  enterprising  prospector  may  yet  be  rewarded  by  closer 
examination.  The  stream  tin  owes  its  origin  to  the  disintegration 
of  the  granitic  rocks,  which  form  the  matrices  of  the  lode  tin,  using 
this  latter  term  to  denote  the  ore  occurring  in  the  parent  rock  as 
distinct  from  the  detrital  product. 

Although  the  country  rock  contains  tin,  yet  the  lode  tin  is  at 
present  unworked,  nor  do  any  of  the  deposits  yet  noticed  appear  to 
contain  a  sufficiently  high  percentage  of  black  tin  to  be  payable. 
It  is  by  no  means  impossible,  considering  the  large  area  of  what 
may  be  called  stanniferous  country,  that  deposits  may  yet  be  found 
that  can  be  profitably  mined. 

Tin-bearing  Streams. 

The  tin- bearing  streams  which,  with  their  tributaries,  are  three 
in  number,  will  be  described  in  the  following  order: — 

Prospector's  Creek. 
Meagher's  Gully. 
Moolyeila  Creek. 

Prospector's  Creek. — Prospector's  Creek  rises  in  the  high 
ground  originally  embraced  by  M.L.  8,  and  after  a  generally  west- 
ward course  of  about  25  chains  (during  which  it  is  joined  by  two 
short  tril)utaries  flowing  from  the  north  and  one  from  the  south)  it 
trends  gradually  north-westerly  for  about  a  mile  and  a-quarter,  and 
extends  far  beyond  the  limits  of  the  map.  The  upper  portion  of 
the  course  of  the  creek  flows  over  fairly  rugged  granite  hills,  which 
have  yielded  a  fair  quantity  of  residual  tin.  What  was  originally 
M.L.  3  is  situated  near  the  head  of  Prospector's  Creek,  and,  as  may 
be  seen  by  an  inspection  of  the  tin  workings  shown  on  the  Geological 
Map,  aj)pears  to  have  been  extensively  worked.  The  workings  are 
very  shallow,  the  tin  ore  lying  within  a  very  short  distance  of  the 
surface.  A  hole  about  eight  or  nine  feet  deep  has  been  sunk  in  a 
gully  which  flows  from  the  hills  at  a  point  about  20  feet  west  from 
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the  westernmost  angle  of  M.L.  2,  the  section  in  which  is  depicted 
in  Fig.  25. 

Fig. 


25. 


B 


SECTION  OF  WASH  IN  PROSPeCTORS  CRtEK  M  1.2  MOOLYHLA  .  *iisr 

The  granite  bottom  is  not  visible  in  the  section.  A  well  ad- 
joining, 54  feet  in  depth,  put  down  in  the  alluvial  fiat,  reached  the 
granite  bottom  at  eight  feet  from  the  surface.  The  situation  of  the 
well  is  evidently  not  in  the  channel  of  the  old  water-course. 

The  gutter  in  which  the  tin  has  been  worked  varies  from  three 
to  12  feet  in  width,  and,  so  far  as  can  be  observed,  nowhere  exceeds 
16  feet  in  depth.  Prospector's  Creek  seems  to  have  been  exten- 
sively worked,  and  a  good  deal  of  tin  obtained. 

A  tin-bearing  dyke  (?)  consisting  of  a  white  rock,  made  up  of 
quartz,  felspar,  a  little  mica  (of  a  greenish  hue),  together  with  a 
few  garnets,  outcrops  along  the  north  side  of  the  alluvial  flat, 
traversing  M.L.  2.  This  dyke  contains  coarse,  angular  tin,  some 
pieces  of  which  are  nearly  an  inch  in  length.  The  dyke,  which  has 
been  opened  up  for  about  30  feet  to  a  depth  of  about  four  feet,  is 
about  two  feet  in  thickness,  and  has  a  general  bearing  of  about 
47  degrees.  The  dyke  occurs  in  a  fine-grained  micaceous  granite 
[5396].  The  composition  of  the  dyke  [5397]  is  shown  in  the  table  on 
page  12.  The  felspar  appears  to  be  principally  albite.  About  40 
tons  of  tin  have  been  obtained  from  a  pocket  in  the  creek  adjoining 
the  dyke  (?)  Lower  down  the  creek,  at  a  point  where  it  is  crossed 
by  a  north  and  south  reef,  a  considerable  quantity  of  tin  has  been 
obtained,  the  quartz  reef  evidently  acting  as  a  bar  which  effectually 
prevented  the  detrital  tin  being  washed  down  the  river.  The 
Independent  M.L.  45,  now  abandoned,  situated  about  50  chains 
lower  down  the  creek,  has  had  a  good  deal  of  work  done  upon  it, 
and  about  15  tons  of  black  tin,  valued  at  ^922,  produced  in  1900. 
It  is  almost  impossible  to  arrive  at  the  actual  yield  of  the  country 
drained  by  Prospector's  Creek,  owing  to  the  way  in  which  the 
returns  have  been  kept. 
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Meagher's  Gully. — Meagher's  Gully  lies  about  from  40  to  50 
chains  to  the  north  of  Prospector's  Creek  and  appears  to  have  been 
extensively  worked.  The  head  of  the  gully  rises  to  the  north  of 
M.L.  3,  and  flows  northwards  for  about  50  chains  parallel  to  a 
pegmatite  dyke  (?)  which  occupies  the  eastern  bank  of  the  gully. 
It  is  to  the  disintegration  of  this  that  the  origin  of  the  detrital  tin 
from  this  portion  of  Meagher's  Gully  may  be  ascribed.  This 
portion  of  the  creek  is  embraced  within  the  abandoned  leases 
M.Ls.  4  and  8.  Near  the  northern  boundary  of  M.L.  8, 
the  gully  makes  a  bend  to  the  westward  and  continues  on  this 
course  for  a  distance  of  considerably  over  a  mile  and  extends  far 
beyond  the  limits  of  the  map.  About  one  mile  of  the  gully  below 
M.L.  8  was  at  one  time  held  under  lease  M.Ls.  14,  16,  43,  and  44. 
In  the  Old  Sportsman  lease  M.L.  46,  upon  which  no  work  is  at 
the  present  time  being  carried  on,  the  tin  wash  is  about  18  inches 
in  thickness,  and  the  payable  portion  averages  about  8  to  10  inches 
in  width ;  a  thickness  of  about  three  feet  of  wash  appears  to  be 
exceptional.  The  width  of  the  alluvium  in  the  lower  reaches  of  the 
gully  is  as  much  as  10  chains,  though  the  depth  of  detritus 
nowhere  exceeds  from  8  to  10  feet  within  the  area  of  country 
examined. 

The  following  figures  give  the  yield  of  Meagher's  Gully  so  far 
as  may  be  gleaned  from  the  individual  returns  of  the  leases  as 
published  in  the  latest  mining  statistics.  These  figures,  however, 
do  not  by  any  means  give  the  actual  yield  of  the  country  drained  by 
the  gully,  but  as  they  show  the  returns  from  certain  properties  of 
which  a  record  has  been  kept,  they  are  on  that  account  worthy  of 
record :  — 


Table  showing  the  Tin  Yield  of  Meagher's  Gully. 


Year. 

Name  of  Lease. 

Tiu  Ore 
raised. 

Value 
tliereof. 

Tin  Ore 
raised. 

Value 
tliereof. 

1899 

1900 
1901 

Old  Sportsman  M.L.  46 
afterwards 

Sportsman  M.L.  16   

Do.  do.   

tons. 
4-75 

12-35 
4-00 

£ 

235 

740 
220 

tons. 

21-10 
32-50 

£ 

1,195 
1,827 

1900 
1901 
1902 

Huntsman  M.Ls.  43,  44 

Do.  do  

Do.  do  

8-00 
19-50 
5-00 

502 
1,008 
317 

Total   

63-60 

3,022 

This  table  does  not  include  the  yield  of  M.Ls.  4,  8,  and  14, 
which  is  included  in  the  published  mining  statistics  under  the 
general  heading  of  the  Marble  Bar  Syndicate  property. 


MooLYELLA  Creek. — Moolyclla  Creek  is  the  most  important 
yet  worked  in  th(;  district,  and  drains  the  largest  area  of  country. 
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For  about  two  miles  and  a-half  of  its  course,  the  creek  has  been 
held  one  time  or  another  under  mineral  lease,  but  at  the  present 
time  these  have  all  been  abandoned.  Moolyella  Creek  is  formed  by 
the  junction  of  three  principal  tributaries,  which  flow  into  one 
another  in  the  vicinity  of  the  Universal  Extended  Lease,  M.L.  12, 
some  little  distance  to  the  south  of  the  Government  Well.  These 
tributaries  are  Swan  Gully,  Universal  Gully,  and  what  is  known  as 
Tin  Creek. 

Swan  Gully  rises  in  the  very  high  and  rug-ged  country  embraced 
within  what  was  originally  the  Victoria  Lease,  M.L.  6,  and  traverses 
the  adjoining  Swan  Lease,  from  which  the  watercourse  takes  its 
name,  thence  it  ]oins  the  main  channel  a  few  chains  to  the  north- 
west of  the  old  Lad}^  Yosper  Lease.  The  whole  length  of  its  course 
drains  granite  country  of  the  usual  type.  So  far  as  may  be  judged 
by  the  statistics  it  appears  that  this  gully  has  been  responsible  for 
59-5  tons  of  ore,  valued  at  =£3,692.  The  ground  on  what  was 
originally  M.L.  7  traverses  granite  country,  intersected  by  north 
and  south  pegmatite  dykes  of  the  usual  type  ;  many  of  these  are  too 
small  to  be  shown  on  the  map.  In  the  upper  portion  of  the  creek 
there  is  from  only  18  inches  to  two  feet  of  cover,  but  this  increases 
gradually  as  the  channel  is  followed  down. 

In  what  may  be  called  Universal  Gully,  two  or  three  pegmatite 
veins,  underlying  at  a  low  angle  to  the  eastward  traverse  the 
valley.  At  one  point  on  M.L.  15  a  vein  about  three  feet  in  thick- 
ness crosses  the  bed  of  the  stream  and  forms  a  low  ledge  in  the 
channel  over  which  the  water  falls  about  three  or  four  feet,  when 
the  stream  runs.  About  nine  tons  of  black  tin  were  obtained  from 
a  pocket  just  below  the  fall.  Several  dry-blowers  were  at  work 
just  below  these  veins  and  in  almost  every  case  were  obtain- 
ing good,  coarse  angular  tin. 

The  Government  Well  at  Moolyella  is  situated  on  the  Reserve 
originally  embraced  by  M.L.  25  and  yields  a  fair  supply  of  water, 
which  issues  from  the  decomposed  granite  underlying  the  alluvium 
at  a  shallow  depth.  To  the  west  of  the  well  is  an  almost  flat  vein 
of  pegmatite,  about  three  or  four  feet  in  thickness,  trending  gener- 
ally north  and  south ;  this  vein  is  in  all  probability  continuous  with 
that  which  first  makes  its  appearance  in  the  Universal  South, 
M.L.  50,  about  70  chains  southwards,  near  the  head  of  the  creek. 

Five  men  were  engaged  at  work  on  the  Al  property,  M.L.  28, 
at  the  date  of  my  visit.  A  vertical  shaft,  15  feet  deep,  bottomed 
after  passing  through  10  feet  6  inches  of  alluvium,  on  granite  of 
the  normal  type.  A  good  deal  of  water  was  obtained  from  the 
shaft ;  the  water  issued  copiously  from  the  decomposed  granite 
below  the  bottom  of  the  alluvium.  The  water  was  used  for 
puddling.  The  average  depth  of  the  bottom  in  this  creek  for  about 
a  mile  below  the  Al  is  eight  feet  and  the  width  of  the  stanniferous 
wash  varied  from  15  to  60  feet. 

Moolyella  Creek  has  been  practically  worked  from  its  source 
down  to  the  Three  Jacks  M.L.  29. 
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The  following  table  shows  the  yield  of  Moolyella  Creek,  so  far 
as  such  can  be  ascertained  from  the  official  figures  : — 

Table  showing  the  Tin  yield  of  Moolyella  Creek. 


Year, 


Name  of  Lease. 


1899      Victoria  M.L.  6  

1899  Swan  M.L.  5   

1900  Do  

1900      Lady  Vosper  M.L.  18   

1900      Maiidalay  M.L.  11   

1899  i  Universal  M.Ls.  10, 12, 15,  18,  31 

1900  I  Do  

i 

1899  O.K.  M.Ls.  20,  21,  28   

1900  Do  

1901  Do  

1900      Three  Jacks  M.L.  29   

Total   


Tin  ore 
raised. 


Value 
thereof. 


Total 
tin  ore 
raised. 


Total 
value 
thereof. 


tons. 
loO 


8-50 
17-50 


8215 
110 


5-10 
46-60 


11-20 

3905 
52  75 


2  25 


£ 

113 

575 
1,142 


1,862 
71 


309 
4,071 


795 
2,486 
2,752 


158 


tons. 
1-50 

26-00 
32-15 
110 

51-70 


103-00 
2-25 


21770 


113 

1,717 
1,862 
71 

4,380 


6,033 
158 

14,334 


This  table  does  not  include  the  yield  from  M.Ls.  7  and  9, 
which  is  embraced  in  the  published  mining  statistics  under  the 
general  heading  of  the  Marble  Bar  Syndicate's  property. 

Summary. — All  the  tin  ore  hitherto  obtained  from  Moolyella  is 
of  detrital  origin  ;  the  detrital  tin  has  been  derived  from  the  dis- 
integration of  pegmatite  veins  traversing  the  granite,  and  is  of 
distinctly  local  origin.  The  stream  tin  is  practically  worked  out, 
whilst  residual  or  surface  tin  may  be  found  wherever  the  pegmatite 
veins  are  numerous. 

The  following  table  shows  the  yield  of  the  Moolyella  Field : — 
Synoptical  Table  showing  the  Yield  of  the  Moolyella  Tinfield. 


Name  of  Creek,  etc. 


Prospector's  Creek 
Mea<j-her's  Gully 
Moolyella  Creek 
*Not  specified  ... 

Total 


Tin  ore 
raised. 

Value 
thereof. 

tons. 

£ 

1500 

922 

58-60 

3,022 

217-70 

14,834 

569-28 

37,885 

855-58 

56,163 

From  these  figures,  which  have  been  taken  from  official  sources, 
it  appears  that  a  considerable  quantity  of  black  tin  has  been 

*  This  includes  the  yield  of  the  different  leases  of  the  Marble  Bar  Syndicate  property, 
bo  the  way  the  returna  have  been  supplied,  it  has  not  been  possible 


which,  owing  to 

to  allocate  to  the  different  creeks. 


-A.G.M. 
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produced  from  Moolyella.  The  modern  alluviums  and  the  residual 
deposits  have  been  extensively  worked  and  yielded  the  whole  of  the 
output.  The  richness  however  of  these  superficial  deposits  is  no 
proof  of  exceptionally  rich  lodes  or  veins  beneath,  for  owing  to  the 
difficulty  with  which  tin  is  acted  upon  by  atmospheric  agencies 
extending  over  untold  periods,  it  may  by  a  process  of  natural  con- 
centration gradually  accumulate  in  much  greater  quantities  than  it 
existed  in  the  parent  rock.  Lode  tin  in  known  to  occur  in  the  field 
though  the  deposits  have  not  been  worked,  owing  presumably  to 
their  low  grade  ;  but  deposits  may  yet  be  met  with  of  sufficient 
richness  to  be  remunerative,  and  there  is  every  encouragement  to 
search  for  them. 


Section  III. 


Summary. 

Those  portions  of  the  Pilbara  Goldfield  embraced  by  this 
Keport,  are  on  the  whole,  promising,  and  the  reefs  give  every 
indication  of  being  permanent,  whilst  the  average  returns  from  the 
mines  up  to  the  close  of  1903  have  been  high,  viz.,  1"88  ozs.  per  ton 
of  ore  crushed. 

An  impartial  observer  cannot  fail  to  be  struck  with  the 
backward  state  of  the  district,  considering  the  number  of  years 
which  have  elapsed  since  the  field  may  be  said  to  have  been  opened. 
Not  a  mine  visited  by  me  has  been  carried  down  over  160  feet, 
and  it  may  be  said  that  the  reefs  have  only  been  prospected  and  not 
mined.  Far  less  genuine  and  judicious  prospecting  appears  to  have 
been  done  than  the  prospects  warrant,  and  a  good  deal  of  work  yet 
remains  to  be  carried  out  and  will  naturally  take  some  considerable 
time  to  accomplish,  considering  the  area  of  the  district. 

The  accessibility  of  the  field  leaves  much  to  be  desired.  The 
scarcity  of  timber  for  mining  purposes  must,  if  serious  mining 
operations  are  ever  to  be  undertaken,  inevitably  become  a  serious 
problem,  such  as  can  only  be  overcome  by  better  and  cheaper 
methods  of  transport. 

The  future  development  of  the  resources  of  the  district  must 
largely  depend  upon  more  favourable  economic  conditions  than  at 
present  prevail. 

As,  however,  it  cannot  be  said  that,  from  anything  yet  seen, 
mining  development  has  been  carried  out  sufficiently  far  to  warrant 
the  State  incurring  any  heavy  outlay,  tending  towards  the  develop- 
ment of  the  latent  resources  of  the  district,  much  might  be  done  in 
the  way  of  boring,  with  the  view  of  testing  the  continuity  of  the 
deposits  in  depth  or  other  cognate  points  as  well  as  the  adoption  of 
some  concerted  action  in  the  way  of  ore  treatment ;  as  possibly  many 
of  thp  smaller  properties  mic^ht  not,  in  their  initial  stages,  be  able 
to  bear  the  cost  of  maintaining  a  plant  of  their  own. 


no 


The  district  suffers  from  a  depression  such  as  has  affected 
pretty  nearly  all  mining  fields  at  some  period  of  their  history,  and  if 
prospecting  and  mining  operations  are  carried  out  with  due  regard 
to  the  prevailing  geological  conditions,  and  with  the  most  approved 
economic  methods  of  mining  and  ore  treatment  adapted  thereto,  it 
may  be  confidently  asserted  that  prosperity  will  follow,  and  the 
district  will  continue  to  be  a  gold  and  tin  producer. 


A.  GIBB  MAITLAND, 

Government  Geologist. 


Ill 


APPENDIX  I. 


Descriptive  Register  of  Specimens  from  the  Pilbara  Goldfield. 


Locality. 


5381 
5383 
5386 
5386 
5389 
5390 
5391 
5393 


497 
485 


484 
439 

443 
486 

444 

480 


478 

437 
445 

476 
483 

435 
C433  I 
(434  I 

438 

442 

477 

481 
482 

436 


440 
441 


Granite  (decomposed) 
Granite 

Decomposed  Granite 
with  quartz  leaders 

Granite   

Amygdaloidal  Ehyo- 
lite  (?) 

Felsite  (?)   

Pegmatite 

Coarse  Pegmatite 

Quartz  Felsite 

Quartz  Felsite 

Felsite  (?)   

Granitic  Schist 

Diabase  (?)   

Dolerite  (Diabase  ?)  . . 

Greenstone 
Volcanic  Ash  (?) 

Foliated  Greenstone. . . 

Serpentine  (?) 

Weathered  Schist  ... 
Quartzite 
Conglomerate 
Fine  -  grained  Sand- 
stone 

Fine  -  grained  Sand- 
stone 
Limestone 
Limestone 

(Jhalky  (?)  Limestone 
Laminated  Chert 

(Quartzite) 
Quartz 
Quartz 

Banded  Chert 

Chert  

Green  Quartz 

Reef  Quartz  

Quartz 
Jasper  ... 


Golden  Granite  Keef,  Boodalyerri 

M.L.  2,  Moolyella 

Golden  Granite  Lease,  Boodalyerri 

Mosquito  Creek 

Six  miles  above  the  North  Pole, 

Shaw  River 
Duffers  Creek,  near  Marble  Bar 
M.L.  2,  Moolyella 
M.L.  2,  Moolyella 

West  side  of  Bamboo  Creek,  near 

Post  Office,  Bamboo 
Elsie  Road  at  Nullagine  (De  Grey) 

Crossing 

Elsie  Road  at  Nullagine  (De  Grey) 
Crossing 

Eastern  Mine,  G.M.L.  451,  Tandi- 

coogina 
Trig.  Station  6 

Bulletin  Mine,  G.M.L.  161,  Bamboo 
Creek 

Cairn  A,  Yandicoogina 

Near  Martin's  (Boodalyerri),  Little 

River 
Hills,  near  Box  Soak 

Hills,  near  Box  Soak 

Lalla  Rookh 

Gorge  Camp,  Strelley  River 
Mount  Hogback,  Shaw  River 
Mount  Hogback,  Shaw  River 

Yandicoogina 

Near  Mount  Elsie,  Elsie  Creek 
Carawine  Pool,  Oakover  River 
Carawine  Pool,  Oakover  River 
Poonthanna  Hill,  Turner  River 

Bergamina,  G.M.L.  606,  Lalla  Rookh 
Alma  North  G.M.L.  602,  Lalla  Rookh 
Ridge,  Shaw  River 
Ridge,  Shaw  River 
Taiga  Taiga 
Taiga  Taiga 
Main  Reef,  Taiga  Taiga 
Near  Marble  Bar  (with  magnetite 
crystals) 
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Appendix  I — continued. 


Descriptive  Register  of  Specimens  from  the  Filhara  Goldfield — continued. 


Eegis- 
tiered.  No 
of 

Specimen 

Registered 

No.  of 
Microscopic 
Section. 

Name. 

 — 

Locality. 

5394 

Sliaw  River 

Tin  Ore 

lVr<=k<2GvG    lVrr>T^nTici  1 H 'a  li:jQciJ    "IVTrinl "iron 5:1 
XTjLtJooio.  xYXL/j-zuiicin-i  0  it;<*ot;^  lYxuoi y ciid/ 

5400 

Deep  Ground  Tin 

Moolyella 

OU-IiciCt?  X  111       ...  ... 

xijlv./i.'1  y  K^xxai 

Tin  Ore 

IVT  nolvpllfl. 

J-TJ-WWl  V  OXl«l 

Tin  Ore 

Moolyella 

5406 

Iron  Ore 

Just-in-Time  near  Marble  Bar 

5409 

Quartz  ... 

Black  Shepherd  B,eef,  G.M.L.  544, 

5410 

Quartz  ... 

Eastern  Reef,  G.M.L.  451,  Yandi- 

coo  cina 

tlcul.           ...                  ...  ... 

r-rrMiiiffi  T?pp'F  Yn.nrlip.nno'inn. 

\_JlCvUlLvr    iLCv^l,     -L  C^llvllwvwg  111M> 

OrklO 

(Ill  a  yTry 

J,ar\v    Adplaifle  Reef     G  M  L  24Q 

Quartz  

Invincible  Reef,  G.M.L.  557,  Yandi- 

Quartz  ... 

Uncle  Tom  Reef,  G.M.L.  250, Yandi- 

Quartz  ... 

Elsie  Reef,  G.M.L.  86,  Mount  Elsie 

v^Iit^lL'  111  lllilto LUi  1 1?  ... 

(^-"HpT'f"   in  llTTlP'StATIP 
V/llCl  Lj  1X1  iiiiicro  L  V^ll^  ... 

Os^rciwiriG  Pool  Ocikovcr  Rivor 

Gold  in  c[uartz 

5428 

Gt'ld  in  quartz 

Off  Chance,  G.M.L.  128l,  Mosquito 

Creek 

5429 

Gold  in  quartz 

Barton   Reef,  G.M.L.  106,  Middle 

5430 

Quartz  ... 

Barton  Reef,  G.M.L.  106,  Middle 

Creek 

5431 

Copper-bearing-  schist 

Strelley  Reef,   (t.M.L.  84,  Middle 

Creek 
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INDEX  TO  NAMES  OF  PLACES,  MINES,  REEFS,  Etc, 

The  Figures  in  Italics  refer  to  Plates  and  Diagrams. 


PAGE 

Acidic  Eocks  16 

Albite   25 

All  Nations  Q.C  93,  98 

All  Nations  Sonth  Q.C    93 

Alluvial  Gold  8,  35 

Alma  Lease      ...       ...       ...       ...       ...       ...       ...       ...       ...  39 

Alma  North  Extended  Lease    39 

Alma  North  Lease    38,  111 

Alpha  Lease   55,  61 

Analyses  of  Rocks      ...       ...       ...       ...       ...       ...  ...  12 

Ard  Patrick  Lease      ...       ...       ...       ...       ...       ...       ...       ...  85 

Area  of  Goldfield    7 

Aunt  Sally  Lease   70,  72 

Bamboo  Creek   21,  25,  33,  35,  51,  111 

Bamboo  King  Lease   59 

Bamboo  Queen  Lease .. .       ...       ...       ...       ...       ...       ...       ...  57,61 

Bannockburn  Lease  ...       ...       ...       ...       ...       ...       ...       ...  87 

Barton  Battery   97,  99 

Barton  Lease   95,96,98,112 

Battery,  Barton   97,  99 

Battery,  Lady  Ray    99 

Battery,  Parnell    99 

Battery,  Royer's  Public  Crushing   99 

Becher,  S.  J   9 

Belle vue  Lease   82,  87 

BelFs  Exploration  Company   80 

Bergamina  Lease    37, 38,  111 

Big  Sherlock  River  19,  20 

Black  and  White  Lease    62,  63,  64 

Black  Range    ...       ...       ...       ...       ...       ...       ...       ...       ...  26 

Black  Shepherd  Lease    6'2,  64,  72,  112 

Bonnie  Doon  Lease    ...       ...       ...       ...       ...       ...       ...       ...  58 

Boodalyerri    29,  31,  35,  76,  77,  111 

Bound3,ries  of  Goldfield    7 

Bow  Bells  Claim    89 

Box  Soak   15, 16 

Breccia  17,30 

Bulletin  Deep  Level  Lease   60 

Bulletin  East  Lease  ...       ...       ...       ...       ...       ...       ...       ...  60 

Bulletin  Lease   54,  59,  60,  61,  111 

Caledonia  Lease    58 

Carawine  Pool  14,  30,  5J,  111,  112 

Carlundie  Well    18 

Cassiterite    25 

Central  Lease  90,98 

Chalcedonv    31 

Cherts  ..."    11,  16,  17,  21,  22,  23,  25,  37,  111 

Clark  &  Ross's  Claim .. .       ...       ...       ...       ...       ...       ...       ...  86 

Conglomerates  ...  10,  21,  22,  24,  25,  27,  28,  29,  32,  36,  37,  53,  54,  61,  78^  111 
Consolidated  Lease   59 
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PAGE 

Cooke's  Bluff  Hill    23 

Cook's  Hill       ...       ...       ...       ...       ...       ...       ...       ...       _  17 

Coppins  Gap  25, 26 

Cyclone  Lease   gg 


Dai'sy  Lease    98 

Davis  River   13,  14 

Day  Dawn  Lease        ...       ...       ...       ...       ...       ...       ...  47 

De  Grey  Eiver  13,  27 

Diabase   18,  21,  25, 29,  36,  54,  111 

Dolerite   18,  111 

Dominion  Q.C.  ...       ...       ...       ...       ...       ...       ...       ...  gg 

Doolena   24 

Duffer's  Creek  ...       ...       ...       ...       ...       ...       ...       ...  24  111 

Dykes  '11 


Eastern  Lease   65,  66,67,  72,  111,  112 

Eastern  No.  1  Lease  ...       ...       ...       ...       ...       ...       ...       ...  55  57 

Edith  Lease   62,63,64 

Elsie  Creek    28,  32,  35,  111,  112 

Elsie  Crossing  ...       ...       ...       ...       ...       ...       ...       ...       ...  27 

Elsie  Lease    73,  74,  75,  76,  112 

Emily  Jane  Lease    55 

Eureka  Lease  92, 98 

Exploration  Company,  Bell's    '  80 


Federal  Lease    80,  87 

Federation  Extended  Lease  93, 98 

Federation  Lease      57 

Federation  Q.C.    92,93,98 

Felsites   24,  27,  28,  29,  54,  111 

Felspar   24,  25,  28, 102,  105 

Fuchsite      44 


Galatea  Lease   49 

Galtee  More  Lease   84,  87 

Galteo  More  North  Lease   85,  87 

Galtee  More  West  Lease      ...       ...       ...       ...       ...       ...       ...  84 

Garnets   ...  25 

Gem  Q.C.    g8 

General  Lease     51 

Geological  Features  9,  10,  11,  12 

Gneisses    10,  11,  16,  17,  23,  24 

Gold,  Alluvial  8,  35 

Golden  Granite  Lease    76, 77, 7S 

Goldfiold,  Area  of      ...       ...       ...       ...       ...       ...       ...       ...  7 

Goldfield,  Boundaries  of    7 

G.M.L.  131    ...  80 

G.M.L.  170    •••       ...  49 

G.M.L.  173    48 

G.M.L.  177    48 

G.M.L.  207    49 

G.M.L.  268    48 

G.M.L.  617    77 

Gold,  Yield  of   7,  8,  35 

Gorge  Creek     ...       ...       ...       ...       ...       ...       ...       ...       ...  28 
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PAGE 

Government  Well,  Moolyella    107 

Granites  f  ^3,  24,  25,  26,  27, 

^"^^'"^"^^    (  28,  32,  36,  37,  61,  102,  111 

Granite  Lease  ...       ...       ...       ...       ...       ...       ...       ...  ...71,72 

Granite  Proprietary  Lease    ...        ...        ...        ...        ...        ...        ...  78 

Greenstone  Schists     ...         10,  11, 15,  16, 17, 18,  22,  21,  25,  26,  29,  36,  53,  111 

Gregory,  F.  T  11, 13 

Grits    10,  21,  22,  25,  27,  32,  36,  37,  53,  78 


Harp  of  Erin  Lease   72 

Hidden  Treasure  Lease        ...    58 

Hidden  Treasure  Q.C.     98 

Hornblende  Schist    16 

Hugh  Wilkie's  Claim   83 

Huntsman  M.Ls   106 


Invincible  Lease    71,  72,  112 

Ironstone    17 

Isabella  Harriet  Lease   62,  64 


Jasper  Range  ...       ...       ...       ...       ...       ...       ...       ...       ...  25 

Jasper,  Laminated    16,  22,  26,  29,  36,  111 

Jaspers   14, 16, 18,  21,  23,  24,  34,  37, 112 

Jubilee  Lease  ...       ..    51 

Jupiter  Lease   72 

Just-in-Time  Lease   112 


King  Billy  Lease    86 

KingsmillQ.C.    94,98 

Kitchener  Lease        ...       ...       ...       ...       ...       ...       ...       ...  41 

Kobelanna  Workings    17 


Lady  Adelaide  Lease   67,  (58,  72,  112 

Lady  Eay  Battery    99 

Lady  Vosper  M.L   108 

Lalla  Rookh    18,  33,  35,  36,  111 

Lambert's  Treatment  Works    100 

Laminated  Jasper    16,  22,  26,  29,  36,  111 

Laminated  Quartzites    10,  25,  34,  54,  55,  61,  73 

Last  Chance  Claim     ...       ...       ...       ...       ...       ...       ...       ■..  87 

Last  Resource  Claim  86,  87 

Laterite    17 

Latest  Surprise  Lease    . .  85,  87 

Lavas   22,  23,  27,  28,  29,  32,  53 

Limestones    10,11,29,30,31,111  • 

Little  Marvel  Q.C   98 

Little  Shaw    23 

Little  Wonder  Lease   90,91,92,98 

Little  Wonder  West  Lease   92 

Lode  Tin    35 

Lone  Hand  Lease       ...       ...       ...       ...       •  .       •••       •••       •••  72 

Lucknow  Lease    42 
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PAGE 

Magnetite      ...    ...    ■  24,34 

Main  Eange     ,..       ...       ...       ...       ...       ...       ...       ...       ...  15 

Mandalay  M.L.    108 

Marble  Bar   33,111,112 

Marble  Bar  Tin  Syndicate   106,  108 

McPhee's  Reward,  Ltd   51 

Meagher's  G-ully    106, 108 

Melaphyre    30 

Metamorphic  Rocks   15 

Mica    24, 25,  102,  105 

Middle  Creek   33,  35,  87,  98, 112 

Mineral  Production    ...       ...       ...       ...       ...       ...       ...       ...  35 

Miralga  Creek  ...    23 

Monte  Carlo  Claim    87 

Monte  Carlo  West  Claim   86,  87 

Monte  Christo  Lease     47 

Monte  Christo  South  Lease   48 

Moolyella  Creek    24,  25,  35,  102, 106,  108,  111,  112 

Moolyella  Government  Well    107 

Mosquito  Creek    32,  33,  35,  78,  98,  111,  112 

Mountain  Maid  Lease   87,88 

Mount  Edgar   26 

Mount  Elsie  28,  33,  73,  111,  112 

Mount  Hogback    23,  111 

Mount  Prophecy  Lease   56,  61 

Mundalla  Q.C  97,  98 

Neil  Smith,  R.    9,  29,  30,  31 

Nichol's  Reward  Claim        ...   79,  87 

Nil  Desperandum  Lease       ...       ...       ...       ...       ...       ...       ...  61 

No.  1  North  Reward  Lease   46 

No.  1  South  King  of  Timbuctoo  Lease      ...        ..       ...       ...       ...  57 

No.  1  South  Star  of  the  North  Lease    50 

North  Pole    22, 35,  42,  43 

North  Pole  Democrat  Lease  ...       ...       ...       ...       ...       ...       ...  43 

North  Star  Reef    50 

North- West  Goldfields,  Ltd   51 

Nuggety  G-ully  Claim   51,  60 

J^ullagine    33,111 

Nullagine  Beds    10,  11,  22,  23,  25,  27,  28,  30,  31,  32 

Nullagine  River         ...        ...        ...        ...        ...        ...        ...        ...  13,21 

Oakovor  Beds  11,  31 

Oakover  River  13,  14,  5/,  111,  112 

O.K.  M.Ls   108 

Off  Chance  Lease    112 

Old  Sportsman  M.L   106 

Ores,  Tin    15,  25,  35,  102, 112 

Parnell  Battery    •   90 

Parnell  Lease   80.81,87 

Parnell  No.  1  West  Lease   81,  87 

Parnell  North  Lease   81,  82,  87.  1 12 

Patrick  Lease  ...        ...        ...        ...        ...        ...        ...        ...        ...  (52,  (54 

Pegmatite  Veins    15,  17,  24,  25,  103,  101.,  Il  l 

P(!nninite    41 

Petormarrer  Creek    15 
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PAGE 

Peterson's  Well    ...      18 

Pilbarra  Goldfields,  Ltd   55,  58,  59,  61 

Pilbarra  Syndicate,  Ltd  58,  61 

Pippengarra  Creek   15,  16 

Poondana  Waterhole ...        ...        ...        ...        ...        ...        ...        ...  15 

Poonthanna  Pool       ...       ...       ...       ...       ...       ...       ...  17,  111 

Porphyry    ..  27 

Premier ...       ...       ...       ...       ...       ...       ...       ...       ...       ...  61 

Princess  May  and  Charlie  Lease      55 

Production,  Mineral  ...       ...       ...       ...       ...       ...       ...       ...  35 

Prospector's  Creek    104,  105,  108 


Quartzites    10,  22,  24,  25,  27,  34,  36,  37,  53,  54, 102,  111,  112 


Rattler  Lease    83,  87 

Red  Hill    16 

Register  of  Specimens    Ill,  112 

Rejected  Q.C   61 

Reward  Claim  112   40,41 

Reward  Claim  166    48 

Reward  Lease     87 

Ripon  Hills      .  ,     29 

Rocks,  Acidic   16 

Rocks,  Analyses  of      12 

Rocks,  Metamorphic   15 

Rocks,  Schistose    15,  17, 18,  23,  24,  26,  27,  28,  32,  33,  54,  61,  73,  78 

Rocks,  Sedimentary   18,  21,  25,  27,  78 

Rocks,  Serpentinous  ...       ...       ...       ...       ...       ...       ...  16,111 

Rocks,  Slatey     17 

Rocks,  Volcanic    10,  21,  24,  61,  111 

Ross  &  Clark's  Claim   86 

Ross  &  Wetherall's  Lease    83 

Round  Hill  Claim    89 

Royer's  Public  Crushing  Battery   99 


Sandstones    10,  11,  21,  28,  29,  61,  111 

Sandy  Creek   35,  87,  98 

o      ^      T>    1  (15,  17,  18,  23,  24,  26,  27,  28,  32, 

Schistose  Rocks    [  33,  54,  61,  73,  78 

o  I,-  ^  ^  (10, 11, 15, 16, 17, 18,  23,  24.  25,  26, 

Schists,  Greenstone   |  27,28,32,36,37,61,102,111 

Sedimentary  Rocks   ...       18,  21,  25,  27,  78 

Serpentinou?  Rocks   ...       ...       ...       ...       ...       ...       ...  16,  111 

Shales   25,  31,  32,  54,  78 

Shannon  Lease         ...       ...       ...       ...       ...       ...       ...       ...  62,  64 

Shaw  River    22,  111,  112 

Slatev  Rocks   17 

Smith,  R.  Neil    9,  29,  30,  31 

Specimens,  Register  of    Ill 

Sportsman  M.L.   ...  106 

Star  of  the  North  Lease    49,  50,  51 

Strelley  Reef   :   19,\\2 

Strelley  River  Gorge   19,  20,  21,  111,  112 

Strelley  Well   18 

Sudden  Jerk  Claim   83 

Swan  Gully   107 

Swan  M.L   108 
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Tabba  Tabba  Well    18 

Taiga  Reward  Block  ...       ...       .  ..       ...       ...       ...       ...       ...  47 

Taiga  Taiga    21,  24,  33,  35,  44,  51,  111 

Tasmanian  Lease     59,  61 

Three  Jacks  M.L   108 

Tide  Wave  Lease    61 

Timber     52,  62,  100 

Timbuctoo  No.  1  Lease        ...       ...       ...        ...       ...       ...       ...  58 

Tin  Lodes    35 

Tin  Ores    15,  25,  35,  102, 112 

Tin,  Yield  of     ..      7,  8, 35,  108 

Tooncoonarlagee    31 

Topography     13, 14 

Treatment  Works,  Lambert's    100 

Trig.  Station  B  27    21 

Trilby  Lease   70,  72 

Triple  Alliance  Q.C  94,  98 

Try  Again  Lease    43 

Turner  River    ...        ...        ...        ...        ...        ...        ...        ...        ...  Ill 

Twin  Sisters    25 


Uncle  Tom  Lease    <5<S,  69, 72, 112 

Uncle  Tom  West  Lease   68, 69 

Union  Lease    97 

Universal  Gully         ...        ..       ...       ...       ...       ...       ...       ...  107 

Universal  M.Ls   108 


Victoria  M.L   108 

Volcanic  Rocks    10, 21, 24,  61,  111 


Wallaringa  Peak    17 

Water                                                            14,  18,  52,  62,  81, 100, 101,  107 

Well,  Carlundie   18 

Well  (Government),  Moolyella    107 

Well,  Strelly   18 

Well,  Tabba  Tabba   18 

Wetherall  &  Ross's  Lease    83 

Wilkie's  Claim    83 

Woodward,  H.  P   9 


Yandicoogina   21,27,33,35,61,111,112 

Yes  or  No  Q.C.   94,  98 

Yield  of  Gold   7,8,35 

Yield  of  Tin    7,  8,  35 


Zephyr  Lease  ...       ...       ...       ...       ...       ...       ...       ...  34,45,46 

Zingara  Lease   72 


liy  .Authority:  \^  M.  ALFRED  WATSON,  Govornment  Printer,  Perth. 
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